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This Guide i s  designed f o r  t h e  teacher and the  amateur 

collector, It d e s c r i b e  the  rock u n i t s  and f o s s i l s  i n  

eastern Iowa, and l ists  a, number of co l lec t ing  l o c a l i t i e s .  

An a,ttempt is ma,de t o  present a background of the  geologic 

history of t he  s ta , te  i n  order t o  make f o s s i l  col lect ing more 

meaningful. Foss i l s  should be thought of as remains of 

organisms tha,t 1 ived i n  an environment, and should be 

viewed within t h e  context of ea,rth h i s to ry ,  ra,ther than as  

isolated objects  in  a col lect ion.  

feolo 

t h i g  

I t  1s assumed tha.t t h e  reader is familiax with some of t he  

basic concepts of biology geology. Since several  

exc( t books asre a.va,ila,ble in  inexpensive ed i t ions ,  an 

at tc  ....,- has been made t o  a-void d ~ p l i c a ~ t i o n  of material  which 

i e  rea,dily obta,inable elsewhere, I f  you a r e  completely new 

0 l gy and f o s s i l  co l lec t ing ,  two book6 are reconmended 

os1 hly: t h e  Golden Nature Guide t o  f o s s i l s  by Rhodes, 

Z il Shaffer,  and the Barnes & Noble Everyday Handbook on 

thv. marue subject by M a t t h e w s .  B o t h  these books are t i t l e d  

nFossilsn, and both a.re parperbound edi t ions .  (see  p. 230). 

he Golden Na,ture Guide is  i l l u s t r a , t ed  with color paint ings,  

ild is pa r t i cu l a r ly  useful  f o r  identifying f o s s i l s ,  The 

n and 



a1 ized 
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book by Jia.tthews covers a wealth of sub jec t s  of i n t e r e s t  t o  

the collector,  including prepara t ions  and d i sp l ay  technique, 

hints  o!~ !ct ing, geologic and b io log ic  background, and 

excellent appendices wi th  lists of museums, dea l e r s ,  a 

glossaery In amota , ted  bib1 iogra,phy. For the price, 

these are best  books availa.ble f o r  t h e  t easher  or 

collector ny l eve l .  

So t 1 r a , t  igraphic  nomenclature used i n  t h i s  Guide 

may be unfamiliar, as ma,y some of t h e  p a r t i c u l a r  d i f f i c u l t i e s  

faacing the ~ r o f e s s i o n a l  geologis t ,  

I 

As~ernbla,~na UP sequences of rocks were o r i g i n a l l y  def ined 

and grou - t h e  extent  or  s i z e  of t h e  un i t .  To a, degree, 

this extent r e f l e c t s  t ime, t h i cke r  sequences of rocks having, 

i n  generi ,ken longer t o  form. Early geo log i s t s  soon 

re and def ined t h e i r  ca.tegoriew of rock-unit 

B U U U ~ V L ~ ~ ~ V ~ L  a,a time-rock un i t s .  The l a r g e s t  of t he se  is the  

System, the next t h e  Se r i e s ,  and then t h e  Sta,ge, The purely 

time terms which correspond t o  these  asre t h e  Period, Epoch, - 
and Age, respect ive ly ,  Periods a.re gouped i n t o  Eras (such 

as Paleozoic, hfesozoic, Cenozoic, and s o  on) ,  and t h e  Eras 

are genera,lly grouped i n t o  two Eons: Cryptozooic (a l l  those 

before the Cambrian Period,  t h e  f i r s t  per iod of t h e  Paleozoic 

t h i s ,  



Era) and Phanerozoic .( those from the Ca!nbri&~ t o  the 

present ) . 
A1 thougl e a r l y  workers used rock terms such a s  System 

without any t ~nno ta t ion  ( t h e  C a m b r i a n  System, f o r  

instance , was n a l l y  def ined a,s a l l  those  rocks above 

the t o p  of a par t icu la , r  bed of rock and below the base of 

another bed), t h e  r ea l i za , t ion  t h a t  a,n amount of time w a s  

associa,ted with t h e  formation of these  rocks,  and t h e  use of 

System, Series  and Stage as time-rock terms l e d  t o  the 

assumption t h a t  t h e  bounda.ries of t h e s e  rock u n i t s  represent  

" t i  , However, s i n c e  almost a l l  rock u n i t s  asre 

formed, not instantaneously,  but over a, per iod  of time; and 

since the geographic area i n  which any given rock u n i t  is 

being formed may s h i f t  w i t h  time, the boundaries o r  

contacts of these  u n i t  ma,y n o t  be npa , ra l l e l  t o  timew -- 
that i s ,  they may not  be of t h e  sane age throughout t h e i r  

are; tent .  

z very 

eref or 

ich  ha 

I t  necessary t o  have terms t o  desc r ibe  rock 

un ~ve  no t i m e  connota.tions. Such terms a r e  t h e  

Gro~ .on and Xiember, i n  decreasing s i z e  order.  

Thebe are xorrna,l s t r a , t i g r a p h i c  terms, and t h e r e  is a complex 

8 6' !ga,rding their use. In  a general  way, the 

. Forma.tion can be thought of as t h e  basic u n i t  -- a 

ule r e  



to Mem 

.. ..I"- 

unit 

>n the 

sequence of rocks of uniform, or uniformly varying 

lithology. Such a unit might be a limestone, a sequence of 

alternating limestones and shales, or an aseemblage of 

sandstones, siltstones and shales in which the amount and 

size of the sand and silt particles.decreases, and the 

amount of clay material increases uniformly upward.. 

Formations may then be combined inlo Groups or subdivided 

in basis of their A Formation 

C a r  clrau be thought of, from a practical vr~~point, as the 

smallest that can be readily mapped at the scales 

co 3e on the U, S, Geological Survey maps, The 

t e 3 generally an informal one, which may be used 

to refer all units, or to rock unit for which 

fo  tio on is unestabl or unnecessary, 

It 1s a curlous fact of the history of geology that most of 

the time-rock units were defined on the basis of uncon- 

formities -- that is, breaks in the sequence of rocks. 
Such breaks were formed during hiatuses, periods of erosion 

or nondeposition -- that is, during time not represented by 
any accumulation of rock in the area where defined, 

Geologists were thus in the position of attempting to define 

the whole continuity of time in terms that defined part of 

that continuum out of existence. This has led to a number 



of problems conaerning the establishment of time and time- 

rock unit boundaries in parts of the world 0th 

those in which they were defined, Some of these problems 

will be discussed later in relation to the geologic 

history of Ion 

aerall It is gel y assumed that t olutionary processes 

among plbrra a d  animals take prcluc at a uniform or nearly 

Organ 

uniform rate and have done so in the pas1 the 

types of organisms found in a rock reflect the age of the 

rock within the limits imposed by environment and preser- 

vat ion. .isms which evolved rapidly (and therefore 

have a narrow range through time), were distributed widely, 

and were ly preserved can therefore be used as age 

ind i index (pide) fossils. 

readi 

that 

The type of time assignment we have been talking about in 

the above presentat ion is purely relative; no psrtioul.ar 

number of years is assigned to any of these t ime or time- 

rock units; T re used only to. indicate that a 

particular rock unit is older than, young.er than, or about 

the age a zks in the area where the. time-rock unit 

was def ir A11 of these time-rock and time units have 

now been redefined in terms of their contained fossils 

same 

led, 

hey a] 
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At the tints buaae units were defined, it was not possible 

to es any group of rocks. Now, 

using wrtlaioactive decay clocks* of several naturally 

occur tctive subs. 8 ,  it is possible to place 

abso ates (in years) on a n articular rock 

unitt~ A n  &ha geologic column, and to exxrapolate from them 

a ti1 gic history, The ear: irtn 

rocks are to have formed about 600,000,000 years ago; 

somewhat y r Upper Cambrian rocks in Iowa were 

depo ly 525,000,000 y The 

Cambrian-urciov~cian ~oundary is placea at about 500,000,000 

year Irdovician-Silurian boundary at 4 0,000 

year, the Silurian-Devonian at bO5,000,000, the 
I 

Devonian-azississippian at 3k5,000,000, and the Mississippian 

-Peru lut 310,000,000 years ago. These dates 

are all. of course, subject to errors of measurement (10% 

accu: 3idered very good); they are, however, the 

beat avail pith present means. For a very clear and 

interesting ainci~sion of relative and absolut e dating, and 

how radiog lating is done, see Rutten, Geological 

Aspects of . - - -  of Life on Earth, Elsevier Co. 
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This Guide is divided into two parts. The first deals with 

the general history and life of the first five Periods of 

the Paleozoic Era in Iowa, with a section listing the area 

of outcrop for rocks of each System, and mother with 

several collecting localities for fossils and stratigraphic 

elepof The second part is a series of nine field trips, 

arrangea strat igraphica,ll y, and debigned to ~perfiit at least 

trip to be within reas for 

coll c in all parts of eastern Iowa. Each trip has at 

1 eas. stop at which fossils may be colleoted. If the 

tripr in sequence, a reasonably complete picture 

of the L o w a r  ~ 1 d  Middle Paleozoic stratigraphic sequence 

will ge. In addition, particular aspects of 

pale1 gy, paleoecology, lithology, strafigra r 

geologlc history are emphasized on each trip, Some trips 

rlc take a whole day, and soma a half-day. If 

w m i t ,  any number of trips can be taken 

Tferent stops may be substituted, Plates 

mils referred to in both sections will be 

founa Detween tne two sections, and a geologic map and 

colm t for Iowa may be found in the rear pocket, 
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going --  ,OL are 5 to lead a group on one or more of the 

suggested field trips, be sure to check the route and visit 



all stops yourself in advance. This will insure that all 

routes and sites are open, there will be sufficient time, 

and that you understand the exposures. Arrange with 

quarr~md land-owners ahead of tiae if you are going to 

bring a trip on their property. 

ipment 

ured r 
r-n t - a  

3r ma; 
, r  # 

used ting j 

y alsc 

Equ for collec ive and can be 

seci eadily: a rock-hammer of some 81 ?ither %ard- 

rock-. ~~"inted end) or "soft-rockw (chisel e r l u  -- a mason's 
hemmt ) be used); cold chisels; strong :s , 
pencils t 3 H ) ,  pad of paper for labels, newspaper m d  tissue 

for v ing specimens, and a hand lens about 10X magnifi- 

cat ic lice You sl also tbook, and 

caref ulry  record the pertinent data about xne local it ies 

you visit ;he specimens you secure, if your collection 

is tc e any scientific value, A fossil without data as 

to wk it was collected and at what horizon (what rock 

and 1 

hould have I 

t sack 

lay4 merely a curio, Thie is a particularly 

important point for teachers to impress upon their students, 

along with the ordinary rules of courtesy and safety on 

field ursions. 

In ad on to regular road maps, and, if possible, a 

cornpaem, a set of the County Maps issued by the State 

Highway Commission at Ames is recommended highly. County 



roads are not always well labelled, and although s m a l l  

portions of County Maps are included in the Guide, they 

w i l l  not help you i f  you get los t  off the map area. In 

addition, m a n y  quarries not described in the Guide are 

shown on 1 the Ca unty Maps (although a number of abandoned 

quarries are n o t  shown); you may wish t o  investigate some 

of these quarries. ( A l w a y s  cooperate with quarry owners 

and operators ) . County Maps are pub1 ished at scales of 

1/bn = 1 mile, 1 / 2 ~  = 1 mile, and In = 1 mile. The l/4" = 

1 'mile maps are most portable for  f i e l d  work, but are also  

1 east ible; the 1/2" = 1 mile are  suitable for  home, 

school o r  club use. The maps in  th ia  Guide were att from 

the 

for 

: 1 m i :  l e  ser ies ,  and have be ten rec 

, so that I/& = 1 mile . 
Wear sxuray olothes when going on f i e ld  excursions. 

Strong shoes or boots are important, and legs should be 

protected. Do not attempt t o  climb quarry or steep natural 

exposures unless you are experienced, Never climb alone . 
Quarry walls have general1 y been shattered during blasting 

and are particula,rly treacherous, Do not col lect  beneath 

overhangs unless you have a hard hat; even then, it is not 

advisable. B e  particularly careful a f t e r  rains and during 

epring thaws; shales become mterlogged and slump, and 



le pos 

shattered or heavily jointed rock may be pried loose by 

frost actic hield your eyes when hammering rock; if 

possible, 1 otective goggles. Always take a first aid 

kit, incluaing a snake-bite kit, on field trips, (Always be 

sible tnce of venomous snakes; watch 

ur hands and feet,) You may wish to carry 

n acid bottle for testing the hardness of 

rocks taining the presence of carbonates. If so, 

be sure never TO climb with knife or acid bottle open, A 

plastic dropper-bott le for the acid is advisable, 

where you 1 

~ h i f  e 

1 and E 

Pleaa not unnecessarily deface the outcrops you visit, 

You will be able, at many of the suggested stops, to see 

epecimens too large to extract, It is more courteous, and of 

more educational value, to leave such specimens undisturbed 

for others to see, than to risk ruining them in unsuccessful 

collecting attempts, If there are specimens which appear to 

be of scientific value that you cannot identify, cannot 

extract, or want to h o w  more about, contact a competent 

authc , Staff members at those Colleges and Universities 

in Iowa naving geology departments (State University of Iowa, 

Iowa State University, Cornell College, Simpson College, 

State College of Iowa, Drake University and Upper Iowa 

University), and the geologists of the Iowa, Geological 
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Survey in Iowa City are generally willing t o  examine any 

specimen that may be of genuine geologic interest .  

In addit ion t o  securing permission (pref era,bly in advance) 

from landowners on whose property you col lect ,  be sure t o  

leave a l l  gates as you find them; do not frighten livestock; 

do not l i t t e r ;  do not build f i r e s  without permission; and 
I 

I be careful of fences -- avoid damage both t o  yourself and 
, 

t o  the fence. 

I The rocks of Iowa contain as  abundant, as  varied, and as  

accessible a fauna as  any in  North America. Happy collecting. 

i 

h 



Dolomite 
Quartz crystals 
and chalcedony 

Dolomite, silty 

Dolomite, cherty 

Shale 

w d  Shale, dolomitic 

L] Sandstone Dolomite, sandy 

Sandstone ,dolomitic Dolomite, argillaceous 
- - 

Limestone Sandstone ,calcareous 

Si l tstone,  dolomitic Limestone, sandy 

Limestone, cherty 

Glauconite 
Limestone,  ool i t ic  

Limestone, dolomitic 

ffi' ffD Limestone, dolomite rhombs m 
Calcarenite 

1 Chert  ,dark  

\ 

Chert , l ight  \ I"."."d 
A A A  

Chert , dolomite rhombs 

F i g .  1. Symbols Used in Columnar Sections 



PART I 

The Rocks and Their History 
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C A M B R I A N  

General Remarks 

Cambrian deposition in Iowa appears to have begun with the 

Upper Cambrian (St, Croix Series), The Cambrian formations 

of Iowa are mostly sandstones, with a few dolomites and 

ailtetones or shales. This sequence is thought to repre- 

! and 

I n-rr1 

eent a rt of the seas over the continent after a long 

period of uplift and erosion at the end of the Precambrian, 

The eeas returned earlier to other parts of the continent, 

for Lowel Middle Cambrian deposits occur in the Appala- 

chian and nuuIcy Mountain areas, 

The Upper tiambrim formations (rock units) of Iowa are 
/ 

rhon  in the accompanying geol.ogic oolumn (in rear pocket ). 

Although fossils are common in some of these formations in 

Minnesota and Wisconsin, they are rare 'in Iowa. Some are 

reported from the Lodi Formation at Lansing (see Trip I, 

stop 1). 

A striking element of the Upper Cambrian in Iowa is the 

green sand of the Frmoonia Formation, The green color is 

oaueed by the mineral glauconite, which is mixed with the 

quartz of the sandstone. The glauconite is thought to indi- 



01 omit 

a t 0  elow accumulation of sediments in a marine, chemically 

reducing environment. The glauconite may have been conoen- 

*rated by waves and currents after it was formed, 

beds and dolomitic sandstones are more 

~e uppermost Cambrian a d  Lower Ordovician, 

whereas quart zose and glauconit ic sandstones predominate in 

t of the seotion. Compare, for instance, the 

meotion for Fire Bell Hill (Fig. 8) with that three and a 

half miles west of Lansing (Fig, 2). 

In the Ca~nbriarr are found the oldest abundant fossils. dl- 

began am- 

are very rare indeed, and are generally poor- 

and of little or no use in time correlation 

(determination of the relative ages of rock units). 

Trilobites are so characteriafic of the Cambrian that many 

textbooks refer to it as "The Age of Trilobitesm. The base 

defined as the point of low- 

get occurrence he trilobite Olenellus thompsoni, and 

lation is based on various trilobite 

ife ;I11 ndoubt edly 1 long 1 before I this time, Precr 

~f the ( m was 



Insrtioulate and articulate brachiopode are common in Cam- 

brim rock8. Snails, claans , primitive echinoderms and 
graptol it es, ostracods , sponges and the extinct sponge- 
like arohaeooyathids also occur, Some Cambrian 1 imestones 

sro aompoeed largely of algal structures, 

ma of Outcrop 

mbrian fornations crop out in Iowa only in the extreme 

northeastern corner of the state, in Allamakee County and 

oxtrere northeastern Clayton County, They extend beneath 

the starface over most of the state, however, The Jordan 

Bandatone is an important m e r  (water-bearing rock stra- 
1 

tm) over much of the state, As a consequence, many well8 

hrre been drilled into this formation, thus providing W c h  

Infomation about the subsurface distribution of Cambrian 

roolre , 

tooalit ies' 

A Cambrian section is exposed at Fire Bell Hill, Lansing, 

Allamakee County [SW 1/4, fiE 114, SE 114, Sec, 29, T, 99 N,, 

B, 3 We, Allamakee County](see Trip I, St op 1). The Bran- 

oania, St, Lawrence and Lodi Formations are exposed here, 





On State Highway 9, about three and a half miles west of 

Lansing, the contact between the Cambrian and the Ordovi- 

oian rocks CI I see (see Fig. 2). A thin zone of conglo- 

nt at the base of the lowermost Ordovician Oneota Mem- 

k the Prairie du Chien Formation marks the contact with 

the up1 brim Madisc Sunset Point) Member of 

the Joraaar StmdBt one Format ion. 

w (or 

The l a t w w r   orm mat ion is well exposed between Marquette and 

YoGregor, Clayton County, The Cambrian-Ordovician contact 

occurs about a mile and a half north of the bridge across 

the Yellow River an State Highway 13 CSE I/&, Sec. 28, T. 

9( R lamakee County]. From there south to the 

t6w11 or' m u w r e g u r ,  cliffside exposures are of the Jordan 

Sandstone. This unit can also be seen in the bluff across 

tl e Scenic Hotel in McGregor. 



O R D O V I C I A N  

The Ordovician formations of Iowa are largely limestones or 

dolomites with interbedded shales and some thicker shale 
I 

There are a few sandstones, of which the St :  Peter 

~ & I u u G o ~ ~  is the thickest and best known, This sequence 

probably represents deposition in shallow seas of the con- 

:ior. Many of the formations are highly fos- 

~iliferoua L ~ I I ~  contain a varied and well-preserved fauna. 

lme rep 

that 

1 erosi 

. the p r brea 

The eix main divisions of the Ordovician System of Iowa are 

el ic column (rear pockel Lk 

in the sedimentary sequence occurs between the Prairie du 

Chian For bn &d the St, Peter Sandstone, During the 

t 1 resent this break, an erosion surface of oon- 

siderable relll- anveloped on the Prairie du Chien rocks, 

00 both t nd the overlying St, Peter vary in thiok- 

nee%. In some s, well reaords indicate that the St, 

Peter rests on G r l e  St. Lawrence Formation (Upper Cambrian) ; 

ar ce of 450 feet relief is developed in nal s 

9 area: 

. A.L- , 

mrf a 

Clinton County. Another period of erosion followed deposi- 

tion of the Maquoketa Formation, with the development of 

orer fifty fee local relief, 



1 Life of the Ordovician 

I 

I  the^ Ord 
I 

ian wa s a time of great biologic diversification 

r the c the I 

n.nns# 

, Period, most major groups 01 .ne I 

invertebrates naa -,,,&red, The articulate brachiopods and 

nautiloid cc pods flourished, and trilobites continued 

Graptolites became numerous, and where 

I ed as standard guide or index fossils for 

the Pc ( A n  index or guide fossil is one which may be 

wed to aexermine the age of the rock in which it is found; 

m h  fossils generally have short time-distribution and a 

ride geogral istribution,) The peculiar sponge-like 

Moe~tamlit~a appeared, and is used ae an index fossil for 

the Galena Formation in Iowa, Both solitary and colonial 

oerale are common but do not form reefs. The oldest fish 

sriod. 

L -  > - A -  

roaming are found in Middle Ordovician rocks, but fish are 

not lu I the Ordovician of Iowa, Conularids, pyramidal 

organi~~~ with chitino-phosphatic skeletons, possibly xela- 

ted tc I rfish, also appear in the Ordovician, 

and a1 lly found in Iowa, ' 

the 

re occe LS i ona 

Ir OM be seen from the geologia map of Iowa, Ordovician 

raoke crop out in a northwest-southeast trending belt, most- 



17 in the northeastern corner of the state, in Winneshiek, 

Allamakee, Fayette, Clayton mdDubuque counties; to a 

I extent in Jackson and Clinton counties (along the 

Mieeiss~pp~ River), and in an isolated patch in' Bremer Coun- 

ty, Id ts and nes in this.area provide excel- 

lent expoeures and good fossil collecting, Galena, sphal- 

erite bther minerals are in the Lead-Zinc 

District aro ubuque , 

and c avai I Lable 

me St, Peter Sandstone is one of the upper Mississippi Val- 

ley's most important aquifers, and because of the number of 

-118 drilled to this horizon, much is known about the sub- 

rarface distribution of this and overlying formations. Ex- 

uept where locally removed by erosion, the Ordovician rocks 

absurface over most of the state. the si 

ies n lit - 
loare of 

Ordovician r 

. -*ye 

the 

~f town 

ore I 

locks 

part it 

readily available and richly fossiliferous 

,ccur. in the vicinity of McGregor, Clayton 

mlar, the road cut on State Highway 13 

1 I and on State Highway 340 south of town are 

w11y  .ssible and provide good collecting. The State 

I Highma 1 ity (the "Pike's Peak ~oadcut*) is describ- 

more detail later (Trip I, Stop 6 ) ,  The section ex- 



poeed is from the Willow River Dolomite to the Prosser Do- 

lomite, 

This eame section is exposed in Pike's Peak State Park, al- 

though no collecting is permitted there, A walk dawn the 

oliff  path to the Sand Caves is instructive, Here, the St. 

Peter Sandstone, in which the caves are developed, is thick 

and epeotacularly colored. Most of the other formations, 

with the except ion of the Spechtes Ferry Shale, are well ex- 

poeed in a nearly vertical sequence, Steps are cut into 

the trail, which is arduous but not dangerous, and it is 

esey to estimate thicknesses (see Fig. 15). Several Recep- 

tsaulites can be seen in the frail itself near the top of 

a fhe bluff.' 

Ohilar Ordovician sections are exposed in road cuts both 

north and south of the t o m s  of Guttenberg and Millville, 

OlsJrton County (see Trip I, Stops 4 and 5). 

lorthwest of Graf, Dubuque County, a small quarry on the 

narth eide of County Road C, me-half mile west of the Chi- 

o y o  Great Western tracks [SW 114, Sec. 16, T, 89 IV., Re 1 

L,, Dubuque county] exposes -the twper part of the Galena 

#emtion. About five feet of the Stewartville Member oc- 

ours at the base of the quarry; the rest of fhe face ex- 



Fig. 3. Section at Graf 



i poses the Dubuque Member, with about two feet of the~bfa- 
I 

quoketa Formation at the top of the quarry, Fossil collect- 

ing is poor, and the quarry walls are hazardous, but a 

11-off area makes this a good brief survey stop. 

In par-cicular, note the Galena-Maquoketa conta,ct, This 

half milt 

a, 7 W., 

uque I 

tlso 0 

3s wes 

W inne 

ccurs on State Highway 9, about twelve and a 

shiek County], where the Stewartville and 

Dub 9olomites are more fossiliferous, The Maquoketa 

omrs at the top of the cut north of the road, but is 

largely 4 own. 

Abut onc ter mile southwest of Graf, Dubuque County, 

the C 

.*- -- - 

.in a road cuk which also carries the tracks of o 

Great Western Railroad, the lowest beds of the Maqua 

Pa on (the Elgin Member) are exposed in a very famous 

oollecting sit 9 Fig. 3). There the basal eDepauperate 

Za ay be f the fauna consists of miniature forms, 

moetly pelecyp gastropods and nautiloid cephalopods, 

about one-ttintn normal size, Above this zone is the Di-do- 

ptol iq 

rn (GlYRf &) peoata, Zone, from which uncrushed 

Sm tes ma mcured, The top of the out includes the 

ajlrthocerasn Z----, in which there is a five-foot layer so 

Cmeely packed with straight naut iloids such as Isorthooeras 



pooiale as to be a veritable ncephalopod coquinan, The un- 

pared road is not heavily travelled, and the talus slope be- 

math the clif easily climbed, and is also the source 

@f exoellent fossils, At Graf, the "Depauperate Zonen is 

(merally covered by the talus, but the Zone is exposed in 

Y roa d ditc tl: td fields adjaoent to the Little Maquoke- 
't 
$8 Hirer northeast of the town CSE 1/4, NW 1/4, SE 114, Sec, 

road c 

E., Dubuque Counfy], 

3uts in the vicinity of Decorah, Winne- 

l.pWbiU County, provide excellent exposures of various parts 

ns. E 

- @f the Ordovician sequence, largely in the Decorah and Ga- 

14 rl 'ossils may be secured from m y  of these 
*. . . 
I especial .ong new U. S. Highway 52 just north of ly a1 

ugh t I h, althoi ;hey are not as abundant here as farther 
1 
I I 

Li f 

etream cuts along State Highway 172 between Elgin and 

J@rmant, and along Little Turkey River south of Elgin (and 

&B ether am cuts in this vicinity), the,Elgin and Cler- 

, .ant Members of the Maquoket a Formation are well exposed, 

me has long been a well-known trilobite area*(see Trip I, 

The topmost beds of the Maquoket a Formation, and the Ordo- 



rician-Silurian contact, may be seen a t  Bellevue Sta te  

Park, Jackson County (see SILURIAN, and Trip 11, Stop 3). 

' h e  Depauperate Zone is t o  be found in the bed of M i l l  

Creek in  
7 

park, but it is not suggested that  a group at- 

tmpt t o  livrlect in  t h i s  locality. 

eoul 

jut t l  

%e Ordovician-Silurian contact a lso occurs on State  High- 

5( tk ldorado. The Clermont and Fort Atkinson 

rthe middle two) Members provide good foss i l  aol lect  ing 

.*?e, I ie uppermost member ( the Brainard bfember) and 

the contact n 
9 

he Silurian are  generally hard t o  find rith t: 

r smal 

rnehil 

iIbr bee. w a y  .o ~ r n d  the upper beds of the Maquoketa Forma- 

elon (the Wornulites Zone* of the Brainard Member, named 

b t e r  r 11, snail-like organism of uncertain biological 

p l a t  ic IS), is t o  keep track of new highway construc- 

~~ 01 grading in the v ic in i ty  of the Ordovician-Si- 

, h i a n  con-cact marked on the geologic map, and check theae 

r road 

,'%mu yourself . 
8 C '  

ii \ 



S I L U R I A N  

Q erosional surf a,ce developed on the Maquoketa Formation 

ndiaates that the sea withdrew from Iowa for an interval 

8 the end of the Ordovician. The first Silurian formation 

h e  an irregular thickness that inversely matches that of 

b Maquoketa, being thicker where the Maquoketa is thin, 

d vice versa, 

re are 

bre are four formations in the Silurian of Iowa (see geo- 

y i o  oolumn). Two of these are oommonly referred to the 

m r  Silurian (~lexandrian) and two to the Middle Silurian 

It ) They all appear to have been deposited in shal- 

m, ..,-A seas as limestones, and later altered to dolomite, 

bea , no Upper Silurian formations known in Iowa. Ex- 

at age deferminations of the ~ilurian rocks of Iowa are 

do difficult by differenaes between the Siluriasl fossils 

! Iowa and those of the type areas in east ern United States 

d Britain, Apparently the seas withdrew again during Late 

lurian time, 

d) Edgewood Formation is a sandy dolomite, variable in 

iokness, and may have abundant ripple marks, as at Belle- 



J F i g  4 Sketah of a Typioal Bioherm 



me State Park (see Trip 11, Stop 3). The Kankakee Forma- 

tion is noted for its chert bands alternating with dolomite 

layers. The Hopkint on Format ion is generally abundant1 y 

fossiliferous; in some localities the fossils are silici- 

fied (replaced by silica, SiOz), 

by now 

The bower r ormat ion is characterized by widespread develop- 

m bioherms ("life moundsn) -- the so-called nooral 
reefsn. e of these bioherms must have risen to the zone 

of nave action, for they are surrounded by steeply dipping 

f ll ,d rubble broken from the reef (see Fig, b ) .  The 

Iowa bioherms are smaller and more abundant than similar 

ones in Illinois and Indiana, The structureless core and 

the steep ipping flank beds are of a gray 4 le-gray 

dolomitc Led the LeClaire phase, that is more resistant 

t o  erosl m the horizontal beds of yellowish inter-reef 

do1 omi t e ke Anamosa phase. The fops of the reefs 

b e  been -cnmca-r;ed, presumably by erosion during the later 

part of the S: n or early Devonian, and MI ian 

rooks ma be seen lying horizontally across the crests 

of the old bioherms at some exposures, Many organisms be- 

aides cc lticularly brachiopods, echi d 

oephalopoae -- lived in and about these "reefsw; fossils 
are rather sporadically preserved in the LeClaire phase, 

Iddle. Devon 

-- par Lnoder 
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been removed by solution. There are almost no 

le Anamosa phase, but in certain layer Ye- 

tal-1 inea cavities are common. 

pfe of the Silurian 

Silurian seas contained an abundance of solitary and colo- 

nial corals, brachiopods and gastropods, Naut iloid cephalo- 

nmon, as were crinoids and cystoids. Trilobites 

wre less numerous than in the Cambrian and Ordovician. 

Braptolites, while relatively rare in limestones, are suf- 

in certain shale units to be used as in- 

It  i e  in part Decause the appropriate graptol ite-bearing, 

luricu : o m  that the 

Lth the standard or type sections in England 

difficult, There, the rocks are shaly and con- 

nt species ~t 

lyer8 or POL*. nrrICh permit 'the determination of the rela- 

bocks which contain graptolites. 

hever, m y  of the Silurian fossils of Iowa are similar to 

@wee in the Silurian limestones of Europe. (These rocks 

iw oalled nGotlandiann by many European geologists, ) 

10 not 

other 
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eurypter-ids, relatives of the horseshoe crab, were most 

the Silurian, Fish, which first appeared 

the Middle Ordovician, continued to develop, and t' 

d animals, scorpions, ocaur in Siluria 

r Silurian rocks in Iowa are sparingly fossiliferous; 

fen brachiopods and trilobites are known, The Niddle Si- 

e more fossiliferous, and contain organisms 

mrm, shallow seas -- the mshellyn animals: brachiopods, 
als, crinoids, cystoids and various molluscs, including 

tropods, and 'naut iloid cephalopods in the Hapkinton and 

rinilar fauna in the Gower, Trilobites are not cop-- 

Most of the fossils of the Gower 

mntrated in the LeClaire (nreefn) phase, 

th corals ana , ,, ,.nat oporoids ( 1 ime-seoret ing hydrozoans ) 

of the reef, along with crinoids and 

toids. brachlopods and molluscs. The flank beds cantain 

, cystoids and brachiopods, with cephalopods 

There are generally broken and worn 

fragments or corals and stromatoporoids on the flanks. 

, which are, as stated above, rare in the Silur- 
pn from the Edgewood Formation at Belle- 

e St ate Park, 

inoids 

mol lu 

-A. - -  

core 

are, 
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out in a broad, somewhat t 11 ar 

remer, Fayette, Clinton, Buchanar a- 

8 ,  Dumque,  in, Jackson, Cedar, Scott and Muscatine 

I constitute the bedrock of Jones County, The 

fossiliferous Hopkinton and Gower Formations are found 

the Devonian side of the outcrop band. Quarries and 

sa are good sources of ils and of 

rt whicn may be stained with bright red ma orange iron 

U, S, hignway 52 south of Millville, the Edgewood, ganka- 

mmations may be seen,(see Trip I, Stop 

3 cherty, and the Hopkinton contains co- 

ry on the top of a hill on a road run- 

i the brdige over Turkey River at rille 

. T, 91 N , ,  R, 2 W., Clayton CountyJ ex- 

Chert, much of it brilliantly stained 

, may be secured here. 

rln abandoned quarry on State Highway 3, about three miles 

mat of Colesburg [SE 114, NE 114, Sec. 2, T, 90 N,, R. 4 

ds. arc 

t from 

oxides 



I,, Delaware County] exposes the lower part of the Edgewood 

;Formation, and fossils are reported from thie quarr 

ue Coi mty, on a small road which 
-- 
m s  soutn rrom old Highway 20 about three mi-les east of 

rals r Central .ed co I obtained in the shallow 
> 

ra 1 soil of the road cut .LSW 1/4, Nl , S~C. 7, T. 
? 

8 8 n . ,  R, 2 E., Dubuque County]. 

tate Park, a section starting with the shales 

bf the Maquoketa Formation of Ordovician age through the 

Mgmood and gankakee is expoeed (see Trip 11, Stop 3 ) ,  

b o d  ripple-marked slabs m y  be seen near the park entrance 

!, but collecting within the park is not 

i the I Schnoor Brothers Rockdale Quarry, one mile north of 

laquoketa CNW 1/4, Sec, 18, T. 84 N,, R. 2 E., Jackson 

#OUUfy], the well-horn Pentamerus beds of the Hopkinton 

at qua 

barmation may be seen, The brachioped Pent amems oblongus 

in grei ntitiea in certain layers, and may be up 
h 

t o  four or five inches long, These same beds may also be 

l m d  in a quc ~orth and or t of On- 

;in, Jones CI 
hghay 136 [I 

arry f le mil 

on EL 

ner, f 

county road running east off State 

3ec. 18, T. .85 N,, R. 1 W,, Jones 
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ty], Road cuts and quarries in the vicinity of Scotch 

, Jones County, carry various silicified fossils -- the 
in coral Halysites, other colonial corals such as Helio- 

rosites, numerous solitary corals and bryozoans, 

unusual crinoid Petalocrinus mirabilis, in whioh the 

sed to form five narm-fansn which must have gi- 

the living animal an umbella- or mushroom-like appear- 

, has been found in this vicinity, Individual "petalsn 

generally all that are found; they are 

t eecured in the rerjidual soils along road-cuts, or in 

Ida, The wsquare coraln Gonio~hyllum pyramidale , which 
found only in Iowa and on the Island of Gotland in the 

tio Sea, has also been found in the Scotch Grove area, 

ie extremely rare. A quarry just north of the town of 

oh Grove, on State Highway 38, has good aoral collecting, 

$mica1 bioherm of the Gower Formation may be seen at the 

Quarry, located about three miles southwest of Tipton, 

County (see Trip 111, Stop 3) .  
, 

lar bioherms are exposed at several quarries in Cedar 

t y  and Linn County, such as the Mitchell or Lisbon mar- 

(not now working) about one mile south of Lisbon on a 

t y  road CNE 1/4, Sec, 23 and NW 1/4, Sec, 24, T, 82 N,, 

5 W,, Linn County], and the Hunt Quarry west of Tipton 



ies, 01 

Center, Sec. 10, T, 81 I?,, R, 4 W,, Cedar County](see Trip 

X I ,  Stop 2). A number of crinoids, brachiopods, clams and 

htiloid cephalopods may be found at the Hunt Quarry, The 

parries t s City are also in bioherms, Here there were 

ilne for llme-burriing, and a sizable community developed, 

quarrl r which there are several within half a mile, 

along Sugar Creek, north of Interstate ar the. Tip- 

interchange CNW 114, Sec. 15, T, 79 M, , *., 2 W., Cedar 

wty. 
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D E V O R  I A N ,  

as in north-central and eastern Iowa, are 

-onian System: the Wapsipinioon, Cedar 

ley, 8nell Rock and Lime Creek. In addition, there are 

two smaller formations, the Sheffield and Ap- 

ormations in southeastern I '13' 

ht to sne ~owermost Mississippian, are now oonslaered 

the Maple Mill Shale and parts of the 

lieh River siltstone are equivalent to the upper part of 

n in north-central Iowa. 

a common problem in s 

aifferen0 areas may be of different P i  

lo types, or racies. For example, the Upper Devonian 

central Iowa Lses about equal 

tone and shale reas in southeastern l o w a  eaulvarent 

Le with some siltstone 

nent of the ages ts, 

lation \aetermination of' wrle lr l er  ur rlub ~ W O  

mits at different places ar ivaler 

L y cont innous ) . 

thick 
- 

'e equ 

ch roc 

second 

cks 



moder n org 8 t :anisms prefer particular environments, al- 

he under a wide variety of coi 

d prefer red en .vironments, and, indeed, we find certain 

ganis 

well 

ian a 

nd mos 

pee of or ms in shale, and others in limestones. It 

very be the case that the brachiopods of the 

par Devon wer Mississippian shales might resem- 
r 

b eaoh other more ulosely than would the brachiopods of 

pr Devonian shales and Upper Devonian limestones. The 

fhte a obvious example of this would be the com- 

deser 1% bas: rith tl 

pieon of rocks formed on land (on the floodplains of ri- 

CI or in I ins) n hose j in seas: how 

pld you tell which land animals and e zmimals belong- 

in the same period? 

ither problem in determining the ages of the above forma- 

?st of them, the Wapsipinicon, has few 

~ I i l e .  It overlies a Middle Silurian formation and under- 

known 

lar Valley, re 

hi idd! Le Devonian rocks (the Gower and the 

ively), and we can say that its age is 

where betwee 3e two. However, meager fossil evi- 

Be sug ests t 

,- 4 

hat tl le Wapsipinicon is most probably lower 

t of meeu.~uds~~n [those visible to the naked eye) has 
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il recently been a problem with the Maple Mill Shale of 

theastern Iowa as well, Its age was determined only com- 

atively recently, when its abundant conodont fauna was 

ved to indicate an Upper Devonian age, 

~h apparently originaf riddle part 

the Ordovician, and developed during the Silurian , be- 
particularly abundant and varied during the Devonian, 

y refer to the Devonian as the nAge of 

86" ~raaoh~opoa~ and corals, gastropods and pelecypods, 

ne other echinoderms, were all abundant in 

low, clear seas. Their remains form the 'bioherms and 

mtromes of the limy facies of =the Devonian, These 

are well represented in Iowa in the 

Valley and Lime Creek Format ions, Naut iloid cephalo- 

oontinued to flourish, and the first ammonoid cephalo- 

Trilobites were less abundant than before, 

hourh by no means rare; graptolites had declined consi- 

sented only by the dendroids and a few 

oies of graptoloids (the latter occur only in the Lower 

mian). Land-plants spread widely. Lobe-fin fishes and 

appeared during this period. Spiders, milli- 8 also 

the n 
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ee and insects were probably fairly common, although 

ails. 

crop out in a wide, northwest-southeast 

d cover a much greater surface area than 

dovician or Silurian. Reference to the geo- 

will indicate that Middle Devonian rocks 

at the surface in most of Mitchell, Howard, Floyd, 

lackhawk, and parts of Kossuth, Wime- 

0 ,  Worth, Hancock, Wimeshiek, Bremer, Fayette, Grundy, 

M, Tama, Benton, Linn, Johnson, Cedar, Scott and 

make up the bulk of Cerro Gordo County, 

ocaur In p a n s  02 Kossuth, Winnebago, Worth, Hancock, 

mlin, Butler, Hardin, Grundy, Blackhawk, Tama, 

bwa, Johnson, Soott and Muscatine coun- 

~g m y  be found in road cuts in these 

~rticularly along the valleys of the 

other major rivers, and in quarries. The 

Valley Formation (upper Middle Devonian) and the Shell 

Q are rare 

the Or' 

er, B1 

ies. 

rocks 

ek, Ic 

lect in 

but m 

m e.., 

ore pa 



ak and Lime Creek Formations (Upper Devonian) provide the 

r t f o s s i l r  fl-lcite, sometimes in various colo: 1 mo- 

rstely lay ystals, fluorite and pyrite may 1 md 

ther 

5 ,  ULb 

rge cr, 

iat io: 

)und i: 

Q the 

well. 

rs  mc 

be fou 

n rocks of Devonian age (probably Wapsipi- 

m) MIVI. .--- surface in Des Moines County,. about 15 

lee north of Burlington, where it is 

of thc 

lower pe oggon Member) of the Wapsipinicon Forma-' 

I P m  found overlying the Gower Formation (Silurian) 

,.the Brady Quarry (see Trip 111, Stop 3). A better expo- 

P e Wapsipinicon Formation m y  be seen at a quarry 

eng the Wapsipinicon River, just northwest of Central City 

[I Corner, SE l / b ,  Sec. 28, T o  86 N., R o  6 W., Linn County] 

pa Trip IV, p 1). The upper few feet of this section 

I also be a-m in the deepest parts of a quarry on U. S. 

(Immy 20 < east side of Independence CHW 114, Sec. 2, 

b 88 R, 9 W., Buchanan ~ounty](eee Trip IV, Stop 2). 

D W W l L  

In the 

commeraially. 

nplete 

lory 81 

Cedar Valley exposure can be seen at the 

- ,uarry in the southeast .part of Blackhawk 

h t y  [A. of Center, Sec. 36, T o  87 N., R e  11 w]. The 

W Quarry was very famous for its stone in the early days 



gaving Iowa roads. 

corals , brachiopods and bryozoans may 1 be obt 

a dump-: emall abandoned quarry in the Rapia and in a I 

the ( 3edar Valley Formation about six miles 

a in Cedar County CNE Corner, Sec. 34, T. 

I., n. . Cedar ~ountyJ(see Trip 111, Stop 4). 

h of the auarries and other bedrock exposures in the 

k citr I the middle and upper, or Rr tnd 

dville I the Cedar Valley Formation, which is 

hated by a ooral and stromatoporoid biostrome. The co- 

tpid a area a 

aria I - olonir 
- 

ral Ilf 
- 

colonla1 tabulate corals ma, r m 1  

uch aE r vicin: L as stromatoporoids s* 3 Idiostro- 

r! Middle River Quarry on U. S. Hig 
b 

I wrween rowa u i x y  and Cedar Rapids (opposite Killian- s~ 

-ry, also on Highway 218 [NW 1/4, Sec. 

, 9, 81 N., R. 7 W., Johson County] are mostly in the 

drille Member, with some Rapid near the base of the 

P I (800 111, Stop 1, and Trip IV, Stop 5). River 

bate Quarry, just north of the Coralville Interchange 

Interstate 80 CNW 114, Sec. 33, T. 80 N,, R. 6 W., John- 

& m t y ]  displags both the Corslville and Rapid Members. 

- /' 

Bridg 

Trip 



D Palo Quarry west of Cedar Rapids near  Palo, Linn County 

1114, Sec, 31, T, 84 N , ,  R. 8 W,, L i n n  county] is e 

!id Member; here may be found an abundant fauna of _ _  -h- 

pds, bryozoans, c r ino ids ,  cora l s ,  some nau t i l o id s  and a 

r tr i lobite pygidia ( t a i l s )  (see T r i p  I V ,  Stop 4). 

D Shell Rock Formation may be seen i n  the v i c i n i t y  of Ma- 

! City and along t h e  She l l  Rook River. Two of its members 

ke middle, or  Rock Grove, and lower, o r  Mason Ci ty )  are 

wed at a dam on the northwest edge of the town of Nora 

rings [near Center, Sec. 7, T, 96 N , ,  R,. 18 W., Floyd 

mty] (see Trip V, Stop I ) ,  The rest of the Rock Grove 

1 the Nora (topmost) Member of the She l l  Rock can be seen 

Ellook Grove Road, near  Nora Springs [NE 1/4,  Sec. 17, T. 

I - 18 W., -- .d ~ o u n t y ] ( s e e  Tr ip  V, Stop 2) .  T h i s  

)IL ut may be entered w i t h  the owner's per- 

I loids and brachiopods are common. 

b Lime Creek Formation is world famous among co l l ec to r s ,  

C. from f t come m,rt i cu l  arl y we1 l-preserved brachiopods as 

Q also 

3 co ra l s ,  s n a i l s  and bsyozoans, This forma- 

~embers: the Juniper  H i l l ,  Cerro Gordo 

1OIlenl 
d 
I found i n  t he  
6 

10 Company on the W a a  barn o u t s k i r t s  of R o ~ k f  ord LNE 1/4, 

ascending order. The lower two mem- 

Rock1 p i t  c ~f t h e  and 
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114, Sec. 16, T. 95 N., R. 18 We, Floyd ~ounty], About 

e and a half miles southwest of the Brick and Tile pit 

;the Bird Hill locality, where the upper part of the Cer- 

Qordo Member and the lowermost foot or two of the Owen 

r are exposed, Here also are abundant brachiopods, 

ozoans and corals (see Trip V, Stops 3 and 4) , 

rest of the Owen Member may be seen in a quarry on the 

S, Highway 65, about nine miles west and 

ightly bore 5han twelve and a half miles south of Bird 

11, Corals, stromatoporoids and snails are the common 

ells. Almost four miles south of this quarry is another 

11 one on the west side of the Highway, also in the Owen 

road cut on the east side of the same Highway 65, about 

miles south of the Franklin County line, exposes the 

most Devonian Shef f ield and Apl ington Format ions. A 

nt-o the shales of the Sheffield Formation; 

8% clay alm~es are used by a nearby Brick and Tile plant 

its raw material, (See Trip V, Stop 6.) 

routheas t IOWI ~e Maple Mill Shale nay be seen in road 

stream cuts around Amana, Kalona, English River and in 

smaller stream cuts in the area, It is exporsed at the 



 DO^ of the bluff, just above the railroad at Crapo Park, 

prlington. The English River Silstone, whioh overlies the 

ble  Mill st this locality, is uppermost Devonian at Dra- 

P Park, and lowermost Mississippian elsewhere in its die- 

kilntion (see Trip IX, Stop 1). 



rY be 

1 sewh 

matt 

such a 

er  t h e  

sen d i  f f  icu: 

3 M i l l  s (see 

and c las s i f i ca t ion  of the  rocks assigned 

z (and i n  other pa r t s  of t 

wry well] U = V ~  long been a subject of some contro- 

:, it has bc determine 

tween Devonian and Mississippian rocks in  

ere,  and, whereas several groups might now 

er has been solved, t h e i r  solutions are not 

problem 111 large part a r i s e s  because of the  existence 

cs the  

WIAN) which have few or no macroscopic f o s s i l s  ( those 

ognizable without a microscope) and which appear t o  

I crucial  Devonian-Mississippian 

y problems arise over the subdivisions within 

taw as well as those between systems. However, 

ies between systems a re  par t  iculazly controversial 

se minor differences i n  age assignment of a 

ioular rock unit  may involve def in i t ion  of a major 

ion of geologic time. In a s i m i l a r  fashion, an 



mrtainty of a few minutes as to the exact time of day 

be nothing more than a mild nuisance, unless it 

We you to miss a train. The same uncertain* y on the 

hdary between two days might give rise to legal 

this 

uary 

same : 

ocks : 

rea tl 

the fi 

lvement s conoerning birth dates, contract a, and the 

few mi at midnight were on the 

ember -- or, as the case may be, the first 
-- the complications and controversy would 

eater. In the latter case, 3w 

tea assume major significance because they relate to 

of a major calendar unit. 

in Iowa are exposed at the surface in a 

thrrest-southeast trending band, roughly parallel to and 

e belt of Devonian rocks. The Mississippian 

' of North America have generally been divided into 

major subgroups or Series, rather than the traditional 

r, Middle and Lower. Of these, the uppermost (Chester) 

absent in Iowa,. The middle two are more 

pread in southeastern Iowa than in the central and 

h-oentral parts of the state, This is particularly 

of the Osage (lower. middle) Series; the Meramec 

r middle) Series has somewhat greater exposure in the 

ian does the Osage Series. The Kinder- 
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t) Series is the one over which most of the 

troversy takes place, and some of the large Kinderhook 

orop area shown on the geologic map of Iowa may well 

f Devonian age, 

cept for those of the Kinderhook Series, are 

inmtly limestones; however, they include varying 

e, especially in the u part of the 

e Serien- Much of the limestone has been altered to 

imes rather irregularly. The lowermost 

riasippian rocks, including those of disputed age, 

rlee shales, siltstones and limestones. Many of the 

he Osage Series, particularly the Burlington 

etone, oonsist largely of broken pieces of arinoids, 

mineral glauconite is present in some of these 

ace, the Burlington Limestone, whose 

r, the Cedar Fork, contains enough 

srtain lekyers to give it a distinctly 

Most of the limestones have cherty 

e or layers at one or more horizons. Some of the 

tes are oblitic -- that is, they are 
osed of small, round particles that resemble fish eggs 

'tapioaa. The St1 Louis Limestone if the Meramec Series 

, and the Ste. Genevieve Limestone contains 

8 and 1 

insta 

iolomi 
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issippian geodes of Iowa, are found mostly in 

of the shaly Warsaw Formatiofi and the upper 

t of the KeoIcuIc Limestone. They are consistently 

ociated with the argillaceous (muddy) and dolomitic 

ith nearby organic fragmental rocks such as 

3 bliss: 

but ion 

part ( 

not w: 

the BUI 

?a,ve f omed from calcareous (1 imy) 

oretiom ~y a complex process of replacement, solution 

3n. These concretions probably were 

oipitated around some organic nucleus -- a dea,d animal 
ant -- and grew outwards from the center, This 

20 within the limy muds of t ea floor 

e the organism mas buried. Latter replauement by 

ioa (Si02) in the outer pa,rt of the concretion produced 

bby, resistant outer coating that distin- 

ehes geoaes from vugs and other crystal-1 ined cavities. 

n the center of the concretion 

lded a cavity. Subsequently, crystals grew in the 

de inward. 

Pferent minerals has been found inside 

a, among which qua.rtz, chalcedony and calcite are the 

t common, Minerals occurring moderately frequently in 

,f di: 

rlington and lower Keokuk limestones. They 
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bee include dolomite, snkarite, aragonite, pyrite, 

b i t e ,  sphalerite, pyrolusite, selenite, kaolinite, 

bits as coatings on other minerals and limonite as 

Minga and as pseudomorphs after dolomite, pyrite and 

ite. Among the minerals found rarely in geodes are 

te, sulfur, hematite crystals and crusts of 

the Mississippian rocks were deposited 

, ~ I B A ~ O W  x n m . g ,  which fluctuated somewhat in 

;he Mississippian, The sea 

ly withdrew br between Kinderhook and Osage 

, and again betweera a d  Meramec time, The 

indicates 

Iowa was a land area during the lattermost part of 

iesissippian Period, 

,luffs along the Mississippi River 

lour i from Burl ingt on and Keokuk 

to St. Lours rorm a classic section, This is the 

3m of North 

rrrtern is named for th 

3pian 

the Cf: 

the 1 

L for 

Serit ss pro 

Systc ica; 



bMississippian, called in some texts the "Age of 

inoidsH , was characterized by abundant echinoderms; not 

37 crinoids, but blastoids, starfish and echinoids 

miehed in those areas where there were wa,mn, shallow 

re, Brachiopods continued to be common, and some of the 

rgest brachiopods known come from Mississippian rocks. 

ue and snails were abundant, as were cephalopods. The 

~ o i d  cephal opods in particular underwent an expans ion 

.f icat j 

pref el 

ion during the Mississippian, ..but 

Wf rred environments slightly different to 
I 

bee in Iowa, for they are very rare in the state. Corals 

mtinued to flourish, and both colonial and solitary forms 

y be f oun Iowa. Bryozoms were extremely abundant, 

1 are conmonly associated with both crinoids and 

rohiopode. The corkscrew bryozoan, Archimedes, is 

rraoteristic of the Mississippian; in Iowa, it is found 

lnly in the Warsaw Formation of the Osage Series. 

an, ar! 

rhes and amphibians underwent continued development in the 
r 

)i td fish teeth and other fish remains may be 

rmc I e formations in Iowa; they are particularly veral 

PPLmr, in a zone near the top of the Burlington Limestone. 

ans, however, being land dwellers, are found 

87 in those parts of the country where land. deposits were 

ing formed, a good deal further east aria west. 



B eame is true of plants; large forests existed in many 

DM during the Mississippian, and formed coal deposits in 

m parts of the world, Insects and other arthropods 

reloped during the Mississippian (and continued to do so 

r h g  the Lan and Permian periods), but are 

tbr  rart ~uaails. 

tcrop 

r the geologic map of Iowa, the outcrop areas of the 

mderhook, Osage and Merameo Series are separately - 

&heated. Taken together, these rocks form an outcrop 

Ird parallel to and southwest of the Devonian belt, 
E 

@a COmmbrlry assinged to the Kinderhook Series occur at 

CI eurfaoe in parts of the following counties: Kossuth, 

wock, Cerro Gordo, Pocahontas, Humboldt , Wright, Frank1 in, 
-11 part of Butler, Hamilton, Hardin, Grundy , Marshall, 
m, Poweshiek, Iowa, Johnson, Washington, Muscat ine, 

&a, Henry, Des Moines and Lee. Parts of those rocks 

gaed ae Kinderhook may, in fact, be of Devonian age. 

dm of the Osage Series are found in: Humboldt, Webster, 

~g the western border of Hamilton, a 

ul patcn in Hardin. Story, Marshall, Grundy, Jasper, 
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ehiek, Iowa, a very small patch in the southwestern 

er of Johnson, KeoIcuk, Washington, Louisa, Jeff erson, 

, Des Moines, Van Buren and Lee counties. 

of the Meramec Series underlie portions of: Humboldt, 

Ight, Webster, Hamilton, a very small part of Butler, 

q, Marshall, small portioxrs of Jasper and Poweshiek, 

ion, Mahaska, Keokuk, Washington, a very small corner of 

00, Wapello, Jefferson, Henry, Dee Moines, a very small 

er of Davis, Van Buren and Lee counties, 

IEinderhook rocks of Iowa may be seen in quarries and 

@am valleys throughout the area of outcrop, In 

heastern Iowa, the bluffs along the Mississippi River at 

lington provide excel 1 ent natural exposures, These can 

reen readily at Crapo Park in Burlington (see Trip IX, 

I ) ,  although collecting is not permitted in the park 

r. The English River Siltstone may be traced along the 

of the bluff northward along Bluff Road and U. S. 

99. Fossils occur in the upper few feet of the 

tion, The overlying formations may also be traced to 

r aide of the park, The soft green shales of the Maple 

1 Shale may generally be seen underlying the English River 



cn. 
(D 
0 
cC 
u. 



these exposures. 

Imtially the same section may be seen at Starres Cave on 

1 H, M, Dunn farm [center of NW 1/4, Sec. 19, T, 70 N,, 

2 W,, Des Moines County], This is one of the early 

ations described by James Hall in the middle l8OOts, 

niesion should be secured from the owner (address: R.F.D. 

rlington) before visiting, 

D English River Siltstone may be seen at its type 

wlity along the Ehglish River near Kalona in Washington 

mty, There it is definitely of Mississippian age, 

lreae it is Devonian at Burlington (see Trip IX, Stop 1). 

rumber of quarries in the Wellmaa-West Chester-Keota area 

me rocks of Kinderhook a d  Osage age, from the English 

nr Siltstone to the Burlington Limestone. Gastropods, 

holds and brachiopods such as Chonetes may be collected 

the weathered cherts of the Wassonville Member of the 

mton Format ion in an abandoned quarry north of Well- 

1 114, Sec. 7, T, 77 N., R. 8 W., Washington County](see 

ip VIII, Stop 1). More brachiopods are available at the 

14 Cheater quarry of the Kaser Construction Company, 

I of the best-known of all Kinderhook exposures in Iowa is 

it in the famous quarries at LeGrand. The section extends 
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a shale, probably of Devonian age, a t  the base, 

a g h  the English River Sil tstone and a ser ies  of beds 

ch are correlated with the various members of the 

~rmation in  both north-central and southeastern 

was from these zones that  the beautiful nLeGrand 

oidsw were taken, The crinoids occurred in  "nestsM or 

loniesm, and are very rare between such groupings. 

ional crinoids, as we11 as  a few blastoids, may still 

f m d  with di 1 i gent searching. Many brachiopods can 

Schel I 

collected i n  the area, and include such genera as 

l l a ,  - lomella, Caxnarot oechia and 

The E 

-...a 

mail Straparollus oacurs in  the upper part 

k t h e  l eG1.w~~ dect ion, and the blastoid Orophocrinus about 

u mid ' the section (see Fig, 6 ) .  

Lde rhook rocks of north-central Iowa. include the various 

bere of Hampton Formation and the Gilmore C i t y  C 
9se.units may be seen in the i r  type 

lities near the towns for  which they were named, The 

in Member of the Hampton Formation has its type section 

b k o  quarries a l i t t l e  over a mile west of Chapin, 

r ove the Chapin there (see Trip V I ,  ! 



$ Ht Creek Member has its type locality on biaynes 

k, west of U, S. Highway 65 south of Hampton, Franklin 

hty,  The type section is now overgrown, but many 

krries in the vicinity, especially around Geneva, Franklin 

L t y  expose the member (see Trip VI, Stops 2 and 3 ) ,  

b i e  oorrelated with the WassonviPle Member of 

Il'(heast el r. A number of epiriferid and productid 

Kohiopode , luding Chonetes multicostata, are present in 

b unit, 

m Iom 

I. incl 

tic WOI 

11 eau! 

). El ~d Iowa, Falls Members of the Hampton 

kstion were named for exposures at the respective cities. 

Lfher member is abundantly f ossilif erous; careful 

btigrapl rk indicates that these two units are in 

Pt latera ivalente. They are well exposed at the 

Eden Brothers Quarry in the souiiheastern part of Iowa 

Me, To reach the quarry, leave Iowa Falls on U. So 

tbmg 65 south, and turn east just beyond the railroad 

brl road goes first through a golf course, and 

h into tllw CNW 114, NE 114, Sec, 19, To 89 N o ,  R, 

1, , Hardin county 1. 

The I 

Cks ,"..a 

ilmort 3 City A1 den 
. - 

.tion may be seen in q~ 1s at , 

onstruction Company Quarry CSW 1/4, ~ec. 17, 

W,, Hardin County] -and the Iowa Limestone 



prny Quarry [SW 114, NE 114, Sec, 18, T, 89 N., R. 21 

*din ~ounty](see Trip VI, Stop 4). Although a few 

.d stems may be found in these quarries, 

8 much less fossiliferous at Alden than in 
C 
type area &ti Gilmore City, The Midwest Limestone 

1. 

plray qua northwest of Gilmore City, Pocahontas rries 

- 1 1 .  I 

I 
B ~ Y  [SIR 114. Sec. 25, T. 92 N., R. 31 W., Pocahontas 

nty] disp: lay a .more fossiliferous aspect of the 

lip VII, Stop I), 

atims ,ge and bferamec age are displayed in many 
:, 
b u t s  ma auarries in southeastern Iowa. A large number 

ton ar luarries inity of Burling- the forma- 
l( 

i of that name. The Burlington Limestone is 

r inus, 

;-I. 4- 

and - 
Limlarly well-hwn for its crinoids such as Batocrinus 

Dizy~oc: the large brachiopod Spirifj Lmes i . 
me of frail ~ ~ 8 t h  marks the contaot of the BurrLrls ban 

1 the overlying Keokuk Limestone. The Leonhard Quarry 

r Pleasant Grove [SE 114, Sec, 1, T, 71 N., R. 4 W., Dee 

lee County] displays the entire formation (see Trip IX, 

3) .  The Burlington and the overlying Keolnrk Limestone 

exposed at Raid Brothers Quarry, near Augusta CSE 114, 

,/4, Sec, 25, T. 69 B., R. 4 W,, Lee County](see Trip IX, 

7 Large specimens of Spirifer, as well as calci 



oh can be collected at a quarry at Keota [~ec. 31, 

76 iu,, n. 9 W., Washington County](see Trip VIII, Stop 3). 

Peokuk Limestone and the Warsaw Formation are both 

played at the Lee County Quarry at Sandusky. The Keokuk 

ratone is extremely fossiliferous there, and the Warsaw 

at ion contains a few geodes, (Contact the owner, Mr. R, 

Rein, Sandusky, Iowa, or the Lee County Engineer, Mr, C. 

tb Fort Madison, Iowa, for permission to visit this 

b 1 

re two w 
I 

mm outs j 

re exposed along a number of road and 

nry, Lee and Des Moines counties, among 

r one near weode State Park, four miles northwest of 

iuta [w, b ,  Seo,. 8 ,  f, 69 X., R, b W., Des 

nee County](see Trip IX, Stop 5). Severa.1 abandoned or 

porarily abandoned quarries in the vicinity also provide 

d oollecting for brachiopod~l and bryozoms. 

1. G, Beattie Quarry CNW I/&, NW 1/4, Sec, 26, T, 70 N., 

6 W,, Henry County] exposes the limestones and sandstones 

the St, Louis Formation overlain by the fossil iferous 

, Genevieve Limest one, Brachiopods, bryozoans and 

sle  of the Ste. Genevieve (nPellan) fauna may be 

leoted there (see Trip VII, Stop <3, and Trip VIII, S 

MI 5 ) .  A thin dark shale layer at the base of a twelve- 

tops 



$ exposure of light-colored limestone at the  top of the 

ny carries abundant ostracods. 

ltypioal wPella. f o s s i l s n  a r e  avai lable  i n  great 

U o e  in a number of abandoned quarries in the  v ic in i ty  

Bekaloosa and Pel la ,  Most of these exposures include 

reylmian beds of the  Des Moines Ser ies  overlying the  

1 Genevie1 A host of brachiopods, horn corals ,  

loid stems and r a r e  cups, bryozoms, blastoids and 

wional t r i l o b i t e  pygidia o r  cephalone, as well as clams 
I 

anails 1 r out of the  more sha.1~ u n i t s  of the  Ste, 

nieve Limes-cone. Plant  f o s s i l s  may be secured from the 

r l  P c v m i m  sandstones, sha 11. The 

, Genevieve becomes more shaly t o  the  northwest, but 

ties essentially the  same rich fauna i n  the  vic inty  of 

1 Didge, it may be found along a number of creeks, 

luding Lizara Creek and Soldier  Creek,(see Trip V I I ,  

4). 



OTES ON THE PENNSYLVANIAN 

ird the ( 3 Mississippian Period, seal idrew 

I Iowa, and an -n-rval of erosion followed. A numraf 

ltream cl 3 cut into the emergent post-Mera 

I eurfact treams flowing in a dominantly southwester- 

lirection. luese chaaurels were later filled with 

~t ic in . 

Iowa, 

1s sei 

;stem 

i and r 

. D - -  . 

spread 

'onneylv~ time, a bro& shelf area in Illinois was 

rred by shallow seas into which a series of deltas wss 

t .  The commeroial coal deposito are a part af this 

ee, In rocks of the Middle Pennsylvanian Des 

a8 Series were deposited in the Forest City Basin from 

wht les Moines southwestward. Here, too, 

Dee Moine ries contains both marine and non-marine 

0 ,  In ea I Iowa, however, the materials-that filled 

ohannel~ I over the land between them had 

_r eource xar to the east ,- and were part of one of the 

t deltas that spread southwestward over I l l fnois .  

r eroeic wed most of the maferilals from the 

@ rgin of this ancient delta. However, in eastern 

some erosiosal remnants, proILecf ed in f he channels 

e they were trapped, still exist, lying unconformably on 

r of ages varying from Silurian to Mississippian. 



One such chamel deposit is located at  Wyoming H i l l ,  two 

miles west of Fairport on Sta te  Highway 22, north of 

Muscatine, The rock un i t s  here can be traced across the 

Mississippi River i n t o  the main body of the  ancient de l t a  

in  I l l inois .  A un i t  between 62 and 69 fee t  above the leve 

of the ra i l road t racks at the foot of the bluff at Wyoming 

H i l l  is par t icu lar ly  r i c h  in  plant  foss i l s .  Another uni t  

between 42 and 45 1/2 f ee t  above the tracks contains 

abundant root impressions, Frequent slumping brings 

blocks from these beds down t o  the  level  of the  ra i l road 

where they may be examined more readily, 

A similar but much smaller channel is located an the east 

side of North Dubuque St ree t  1/2 mile north of the Park 

Road Bridge on the northern outsk i r t s  of Iowa City, 

Another channel deposit may be seen in Geode S ta te  Park 

along the old road t o  the beach (see Trip I X ,  Stop 4). 

The high b luf fs  of cross-bedded sandstone along the  Iowa 

River a t  Steamboat Rock S ta te  Park a re  a l so  Pennsylvanian, 

A number of other suoh ou t l i e r s  a re  shown on the geologio 

map of Iowa. 



PLATES 

All drawings are about natural size 
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EXPLANATION OF PLATE I 

Fig* 

1. Hesperorthis t ricenaria, an orthid from the Platteville - 
Formation, EL, brachia.1 exterior; b, lateraI view; 2, 
posterior view; cl, brachial interiar. 

2 Glyptorthis insculpta, an Upper Ordovician orfhid, ,, 
- 0  

brachial exterior; b, brachial interior; 2, pedicle 
interior; 4, lateral view, - 

, Glyptorthis bellarugosa, an orthid from the Ion Member 
of the Deoorah Farmatio~; a, brachial exterior; 2, 
pedicle interior, Note that this older species is 
smaller, more strongly ribbed, and has a simpler pedicle 
interior than does g. insculpta, 

Sowerbyel la 5 ,  X2, a strophornenid from the 
Decorah F0rma.t i -- schia,l exterior; b, brachial 
interior; c pediclz' interior. Single valves on which 
internal f e~iures may be seen are fairly common in the 
Ion Shale, 

5, 'Rafinesquina altemata,, a strophomenid from the Decorah 
Formation, a, brachial exterior; 3, diagrammatic 
lateral view as though semi-transparent, to show the 
curvature of the valves (concave-convex: brachial 
valve concave, pedicle valve convex), A closely similar 
form can be found in the Plattev'iPPe Formation. 





EXPLANATION OF PLATE I1 

Doleroides pervetus, an orthid from the Specht's Fe. 
Member of the Platteville Formation, g, pedicle 
exterior; 2, posterior view; 2, lateral view; a, 
anterior view; e, brachial exterior, 
Pionodema subaequata, a dalmanell id f ram the Specht ' s  
Ferry hlember, a, pedicle exterior; I), posterior view; 
c, lateral view; a, anterior view; 2, brachial 
exterior, 

Two forms which have different biologic classification 
and yet appear very similar are known as homeomorphs. 
Doleroides, an orthacean orthid (member of the Order 
Orthida and the Suborder Orthacea) , has an impunctate 
shell, Pionodema, a dalmanellacean orthid, has a 
punctate shePL, There are also slight differences in 
shell shape and internal features which permit them to 
be identified correctly, 





EXPLAXATION OF PLATE 111 

Fig. 

1, Prasopora spp., trepostome bryozoans from the Ion - 
Member of the Decorah Formation. a, side view of an 
elongate colony; b, a n  avera,ge colony; 2, a short 
colony; d, vertical sext ion through colony (radial 
1 ines indTcate individual zooecial tubes) ; 2, ~ i e w  of 
colony from below. 

2., Sinuites cancellatus, a planispirally coiled snail from - 
the MeGregor Mem5er of the Platteville Formation,. a,, 
anterior side; 3, apertural side, 

Endoceras sp., X 114, a large nautiloid cepha,lopod; 
note the large siphuncle. 

&. Isorthoceras sociale, a naut iloid cephalopod abundant in - 
the lower part of the Maquoketa Formation at certain 
localities, a, portion of internal mold of shell; b 
bottom view OF a single septum, showing small centr~' 
siphuncle; 2, oblique view of a single septum showing 
simple nsatueern shape. 

5. Ctenodonta, sp,, external mold of a pelecypod from the 
Guttenberg Member of the Decorah Formation, 

6. Phragmolites fimbsiata, a gastropod (snail) from the - 
McGregor Member sf the Platteville Formtion. a, 
anterior side; 2, left side. This snail is plani- 
spirally coiled, 





EXPLAXATION OF PLATE IV 

Fig. 

1 Diplograptus (~lywtograptus) peost a,, a grapt 01 ite from -0 

the lower beds sf the Iviaauoketa. Format ion; a, crushed 
and carbonized specimen; - 2, part 1 y f lattenezs specimen; 
c three-dimensiona,l preservation. - 9  

2. Cornulites sp., X3 approx., from the Brainard (upper- - 
most ) Member of the Maquoket a Format ion. This organism, 
which is aimila,r to Tentaculites (Pl. XI), is of 
uncertain biological relationships; it is possibly some 
sort of annelid worm. 

. Receptaculit es sp., the wsunflower coraln from the 
Prosser and Stewartvilla Members of the Galena 
Formation. This spongelike organisms appears not to be 
related to the true corals. 

4. Illaenus americanus, a trilobite from the McGregor - 
Xamber sf the Plattevile Formation, p, cephal on (head) ; 
b, pygidium (tail). - 

3. Eoleperditia fabulites, an unusually large ostracod from 
the MeGregor Member of the Platteville Formation. a, 
left side; 2, posterior view. Most ostracods are 
microscopic, but Eoleperditia is known to reach over 
half a;n inch in length. 

5 Cheirurms sp., a trilobite from the Platteville and -. 
Decorah Format ions, a, dorsal view of a. complete 
specimen; &, hypostoma (plate from underside of body). 

Z. Isotelus gigas, a trilobite from the Maquoketa Formation, 
a, dorsal view of a complete specimen; b, hypostoma. 
Other species of Isotelus are found in t b  Platteville 
Format ion, 

8, Ceraurus pleurexanthemus , a trilobite from the McGregor - 
Member of the Platteville Formation; dorsal view of a 
complete specimen. 
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F i g .  

1. Leptaena Mrhomboidal ie!, a strophomenid from the Hop- - 
kinton Formation. a, brachial exterior; b, pedicle 
interior; c pedicle exterior. This is a "form specir 
used as a c~ich-all for a number of similar Silurian 
md Devonian forms. 

2. Platymerella manniensis, X3, a pentamerid from the - 
Emkakee Formation. a, pedicle exterior; b, brachial 
exterior. A fold is commonly present on thg pedicle 
valve, and a sulcus on the brachial valve among the 
pentamerids, a reversal of the usual condition in 
brachiopods. 

2. Pentmerue "laevisn, internal mold of a typical penta- 
rnerid, common in the Hopkinton Formation, showing the 
impression of several plates and other features of the 
inside of the brachial valve, This species and P, 
oblonnus (see below) are now thought to be the same, 

4. Pentamerus oblongus, internal mold of a large specimen - 
from the Hopkinton Formation. 

5. Stricklandia castellana, a pentamerid found in a number 
sf Silurian formations. a, brachial exterior; 2, 
pedicle exterior. 



PLATE P, Silurian Brachil~pq:?~ 



EXPLANATION OF PLATE VI 

Fig, 

1 Halysi tes  spp,, a colonia l  t abu la te  from the  Hopkinton 
-0 

Formaation. a, port ion of a, colony with two na tura l  
1 ~ n ~ i t u d i n a l s e c t  ions ( indicated by arrows ) showing 
t h e  tabulae;  b, diagrammatic t op  view of t h e  colony, 
enlarged; 2, port  ion of another colony showing e l  ightly 
d i f f e r e n t  growth pat tern .  

2. Goniophyllurn pyramidale, a s o l i t a r y  rugose cora l  from - 
t h e  Hopkinton Formation, This unusual "square co ra ln  
is found only i n  r e s t r i c t e d  areas  of S i l u r i a n  rock i n  

.Iowa and i n  Europe. Mote operculum or  cover over calyx. 

1. Favosites  spp., a colonia l  t abu la te  cora l  from the  
Hopkinton Format ion. a, e n t i r e  s m a l l  colony, somewhat 
reduced; 2, por t ion of colony showing mode of growth; 
c d, na tu ra l  sec t ion  and diagrammatic sketch (enlarged) - 9  

t o  show the tabulae and mural pores. Other species o f  
Favosites  a r e  common i n  Devonian rocks as well, 

4, H e l i o l i t e s  sp,, X 5  approx, por t ion of a colony of this  - 
t abu la te  cora l  from t h e  Hopkinton Formation. 

5. Ssringopora sp. , a tabu la te ,  loosely connected colonial  
cora l  from t h e  Hopkinton Formation. A na tura l  longi- 
tudinal  sec t ion  at t h e  l e f t  end shows t h e  deeply 
sagging tabulae, 





EXPLANATION OF PLATE VII 

Fig. 

1. Kionoceras X 2/3 approx., a naut i l o i d  cephalopod - 
found i n  the  Hopkinton Formation. Note the  s m a l l  
aiphuncle and the  longitudinal  rib.Bing. 

2. Phragmoceras spp., curved nau t i l o id  cephalopods knom - 
from a number of S i lu r i an  formations, among them the 
Hopkinton Format ion, a,, l a t e r a l  view; 2, aper tura l  
view showing modification of t he  aperture. 

2. l letarizoceras sp. , a na.ut i l o i d  (oncocerid) cepha,lopod 
from the Gswer Formation, q, lateral view (ventra l  ' 

s i d e  is t o  the  l e f t ) ;  2, ventra l  view. 





EXPLAITATION OF PLATE VIII 

I .  Clathropora frondosa, a cryptostome bryozom from the - 
HopkinLon Formation, A nearly complete colony. 

2 Eucalyptocrinites crassus, a crinoid from the Gower -0 

F~srriati<~n, g, nearly complete specimen showing arms, 
calyx (cup) m d  part of the stem; b, calyx or cup. 

. Pisocrinus quinquelobus, a very small crinoid from the 
Hopkinton Formation. a, crown (cup and arms); I), cup. 

4, Calymene niagarensis, a trilobite from the Hopkinton - 
Formation, EL, lateral view of a complete specimen; b 
dorsal vier of the same. Note the wsway-backedn effe~i 
in the lateral view; this is characteristic of Iowa 
forms . 

5. Petalocrinus mirabilis, an unusual crinoid from the 
Hopkinton Fsrma-tion. g, single "petal-armn natural 
size (these are all that is generally found); B, 
reconstruction of the entire animal, X2 approx. 



P L A T  VIII, Silurian Echinoderms, Trilobites and Bryazoa . 



I 
EXPLANATION OF PLATE IX I 

1 Platyrachella iowensis, a spiriferid from the Solon -0 

Member of the Cedar Valley Limestone. Brachial view of 
a la.rge specimen with unbroken nmingsm extending from 
the hinge Line. Tote lack of costae (radiaJ ribs) on 
the fold (same is true on the sulcus on the pedicle 1 
va,lve, not shown). The genus 1,fucrospirifer closely I 

resembles Platyrachella, but has costae on the fold and 
sulcus. 

2 .  - Atrypa bellula, an atrypacean spiriferidi This some- 
what spiay species of Atrypa is characteristic of the 
lbase of the Rapid Member of the Cedar Valley Formation; 
some authors place it in a separate genus, Hystricina. 

Atrypa independensis, a large Atrypa characteristic of 
the Solon ladember of the Cedar Valley Limestone. a, 
b.rachia,l exterior; &, lateral view. 

4. Cranaena iowensis, a terebratulid from the Cedar Valley k - 
Forrnatisn. a, lateral, and b,' brachial views of a 
specimen from the Rapid Member at Palo, showing radial 
color bands. 

5, Cranaena ro~iakeri, brachial view of a small species; 
the specimen shown is also from the Rapid Member at 
PaPo, and shows color bands. 

. - 6, Camarotoechia contracts,, a .  rhynchonellid from the 
Aplington Format ion (Upper Devonian). a, pedicle 
exterior; 2, brachial exterior; 2, anterior view, 

2. Cleiothyridina hwnerosa, a rosfrospiracean spiriferid 
from the ApPinton Formation. a, pedicle exterior; 2, 
anterior view; c, brachial exterior. 





EXPLLYATIQN OF PLATE X 

Fig. .~ 

Stromato ora sp., a stromatoporoid (hydrozoan coe 
J" '* d o n  in Devonian rocks. Portion of a ol 

showing the layered effect m d  the monticules (not 
on the surface). 

; 2 Hexagonaria spp., a colonial rugose coral found in many $: -* 
I , . Devonian formations in Iowa and elsewhere', 5, portion 

of a colony showing the walls between individuals and 
the axial pit or depression of each member of the 
colony; 2, sketch of a whole colony, much reduced, 
showing manner of growth. 

-ji 3. Billinsastrea sp., another colonial rugose coral, par- 
ticularly characteristic of the Solon Member of the 
Cedar 1Ta.Bley Lbrne~to~e, Portion of a col~ny; note the 
axial pit of each individual, and the lack of walls 
between individuals. 

4. Zaphrentis sp,, a solitary rugose coral, particularly - 
abundant in the Cedar Valley Limestone; one of the 
c a m o ~ ~  Devonian "horn coralsw. 

2. neliophylluna halli, a solitary rugose coral from the 
Cedar Talley Limestone (other species are found in other 
Devonian formations in Iowa), a, a shart individual; 
b, an elongate individual; 2, - diagrammatic enlargement 
showing wyardarm carinaett on the septa; this feature is 
characteristic of the genus, 

6 "Cystiphyllumw sp., a solitary rugose coral, This "form -0 

genusw embraces a number of rugose corals having dis-  
sepinents (many small, globose plates) instead of septa 
and tabulae; it is a common Devonian and Silurian form. 





EXPLAIIATION OF PLATE XI , 

1. Trepostome bryozoan, a low, mound-shaped colony from t h e /  - 
Rapid Member of the Cedar Valley Limestone at Atalissa, ) 
showing monticules, I 

, 

2, Pro~tus sp., X 3 1/2 approx., from the Cedar Valley I 

I - 
Formation. Pygidium or tail, 

. Conocardium sp., an oddly-shaped pelecypod with di 
tive ornamentation; common in certain zones of th 
Coralville Member of the Cedar Valley Limestone, 

.st inc- 
18 

4. Tentaculites sp.? an organism of doubtful biological 
affinit ies  (possibly an annelid) from the Rapid hfamber 
of the Cedar Valley Limestone, a, whole large specimen, 
natural size; b enlargement o f a  portion of the indi- 
vidual (about X T ~  to show ornamentation. 

5, Straparollus sp., one of many very similar Paleozoic 
gastropods (snails), Common in certain zones of the 
Cedar Valley Limestone and other Devonian and some 
Mississippian formations in Iowa,, Preservation is very 
rarely as good as that shown here. 

,! 'k 6. Strobilocystites sp,, a cystoid from the Rapid Member of 
the Cedar Valley Limestone at Palo. a, side view; b 
tqp view. Notice the distinctive sieve-1 ike, rhornb-' 
shaped areas called pectinirhombs, Plates from these 
cystoids are abundant in certain zones in the Rapid 
Member at Palo; whole cups are much rarer. 

2. Meaiatocrinus sp., a crinoid from the Cedar Valley 
Limestone. Plates and occasiona.1 whole cups are found 
in the Rapid Member at Panlo, 





EXPLAITATION OF PLATE XI1 

1. Cyrtospirifer whitnsyi, a spiriferid from the Cerso - 
Gordce Zfember of the Lime Creek Formation. a, pedicle 
exterior; b, brachial exterior. 

2. Lingula fragilis, X2 1/2, an inarticulate brachiopod - 
from the Juniper Hill Member of the Lime Creek Formation. 

1. Tenticospirifer cyrtiniformis, X2, a spiriferid from 
the Cerro Gordo Biember. a, pedicle exterior; 2, 
posterior. A cornpa,ra,tively uncommon form. 

4. Douvillina sp., a strophornenid from tke Cerro Gordo - 
Member. 5, pedicle exterior; 3, brachial exterior. A 
small specimen; note %he concavo-convex shape. 

5. Theodossia hungerfordi, a spiriferid from the Cerrl 
Gords Member. a, a young individual; b,. lateral : 
'2, brachial exterior. Note the difference in shapb 
between the immature and mature individuals. 

6 Schizophoria iowensis, a dalmanellacean orthid from the 
-0 

Cerro Gordo. 5, ainterior view; 2,  posterior view; c?, 
pedicle exterior. 

2. Pla,tgrachella oweni; a spiriferid from the Cerro Gordo 
Member ,  Brachial view; this species does not develop 
the l~ng ffwingsw found in g. iowensis ( P l .  IX). Note 
lack of costae (ribs) on fold and sulcus, in contra6 ' 
with Cyrtospirifer. A rather uncommon form. 





EXPLAVATIOX OF PLATE XI11 

FA. 

1. Atrypa devoniana, an atrypacean spiriferid brachiopod 
from the Cerro Gordo Member of the Lime Creek Fornation, 
81 brachial exterior; &, la.tera1 view; c pediule 
exterior. Probably the most abundant bra~hopod of the 
Csrr~ Gordo Member. 

2. Atrypa rockfordensis, the "spiny Atrypaw of the Cerro - 
GGF~O. Look for q"dirtyN specimens, in which the spines ' 
are preserved in the muddy matrix, 

2. Idiostroma sp., X10 approx., a stromat~poroid from the 
Omen Member, Oblique section through a branch of the 
colony, Also occurs in the Cedar Valley Formation. I 

b. Strophonelloides hybrida, a strophornenid brachiop - 
the Cerro Gord.0. Pedicle interior; note the lar 
d.ist inct ive muscle ecocr. m d  serrations along hing 

5. Productella walcotti, a small praductid brachiopo 
the Cerro Gordo. Pedicle view; brachial valve i 
generally obscured by matrix, Note spines, 

- 

om the 6 Pachyphy -0 llum woodmani, a colonial rugose coral fr 
Cerro Gordo. Portion of a colony; note that the indi- 
vidual calyces have a projecting rim and deep axial pit. 

Z. Ramose (branching) and encrusting bryozoa~ts from 
Cerro Gordo. g, 2, two views of the same specimen 
Lioclema and Peta.lotrypa are the commonest genera 
this external form, thin sectio2ing is required to dif- 
ferentiate them. The common, small, pencil lead-like 
forms belong largely to the genus Orthopora, 

the 
* 
with 

- *  - 

8. Westernia pulchra, a high-spired - 
Cerro Gordo. 

>pod from the 

2. Paracyclas sabini, a small pelecypod from the Cerro Gordo. 

10, Holopea (?) iowensis, another conispirally coiled snail, 

11. Floydia concentrica, one of the commonest Cerro Gordo 
snails, but generally fourfa as featureless fragments of 
internal molds. 





Fig. 

EXPLANATION OF PLATE XIV 

Torynifer pseudolineata, a spiriferid from the Keokuk: 
Limestone. Lateral view showing large pedicle beak. - - 

Externally, closely resembles ~ t h r ~ i s  lamellosa (see 
below) but has a large, triangular opening for the 
pedicle in the xoderqtely large interairea. 

Le@taena maloga, a st rophomenid common in the Wassonville 
Blember o f  the I-Iampton Forma,tio%. 5, pedicle interior; 
b, pedicle exterior. Smaller forms of this species - 
found in the uppermost of the chert layers of the 
Wass onvi 1 le Member. 

Athyris lamellosa, a rostrospiracem spiriferid from the 
Keokuk Limestone, Pedicle exterior. 

Spirifer keoIcuk, a spiriferid, one of the many hfississip- 
pian species of this genus. a, anterior.view; &, 
pedicle exterior; 2, lateral view. 

Schellwienella burlingtonensis, X2. Brachial valve 
showing cardina,l processes. 

Spiriferina sp,, X2 approx., pedicle view of a flattened 
,specimen from the Keokuk Limestone, 

Spirifer grimesi, pedicle exterior. The large Spirifer 
of the Burlington Limestone, 



PLATE XIV, 1rls::H f - ~ .  'p3:an Brachiapsds 



EXPLANATIOY OF PLATE XV 

Fig. 

1 Setigerites setigerus, pedicle exterior of a typical 
-0 

Jlississippian productid. 

2, Dictyoclostus sp,, brachial exterior of another typical 
large productid. 

1, Chonetes spp., a generally small, thin-sgelled produc- 
tid with a row of spines along the hinge-line, a, 
brachial exterior; b, pedicle Bxterior; c, pedicle 
interior; d, pedicle and brachial exteriors of the very 
small logmi, found in the Wassonville Dolomite, 

4, Chonopectus fischeri, a productid, similar to Chonetes, - 
commonly occurring as external casts in the Fhglish 
River Siltstone. 

5. Rhipidomella tenuicostata, a dalmanellacertzl orthid from 
the Chapin Eiember of the Hampton Formation, a, pedicle 
exterioq; '& b, brachial exterior, 

6. Rhipidomella burlingtonensis, pedicle valve of a laxger - 
species of the genus mipidomella from the Burlington 
Limestone, I 

2, Eumetria verneuiliana, a punctospiracean spiriferid from 
the Gilmore City Formation. This punctospiracean, 
although belonging to the Order Spiriferida, suparfici- 
ally resembles certain terebratulids, 

8, Rhynchooora cooperens is, a rhynchoporacean rhynchonell id 1 - 
from the Gilmore City Formation. These small rhyncho- I 
nellids are placed in a separa,te Suborder because their 
shells are puncta,te, ti, pedicle; b, brachial ; c, anterior,, 

, Paryphorhynchus striaticostatum, a rhynchonellid from 
the hfcCrmey Limestone. a, pedicle exterior; b, 
brachial exterior, 





EXPLANATIOX OF PLATE XVI 

Fig. 

L, Hemitrypa proutana, X9, a typical biississippian fenea- 
tellid bsyozoan, common in the Keokuk Limestone, Note 
the "windown or *laceyn -structure. 

. . 

2, A typical small ramose (branching) bryozoan from the 
Keokuk Limestone, 

1. Fish tooth, from the fish tooth zone at the top of the 
Burl ington Limestone. 

4. Cyathaxonia arcuata, a small solitary rugose coral from - 
the Chapin Member of the Hampton Forma,tion. a, lateral 
view; 2, calycal view, showing small axial columella 
(hob) in the deep calyx. 

5, Archimedes sp,, a peculiar fenestellid bryozoan in 
which a corkscrew-shaped axial portion of the colony is 
developed. a,, portion of the entire colony; b, axis 
only (the axial screw is more readily preserves than 
the fronds). Known from the Warsaw Formation. 

6 Lithostrotionella sp., a colonial rugose coral super- ,. 
ficially similar to Hexagonaria; note the axial 
columella in the center of each calyx. 





EXPLANATION OF PLATE XVII 

1. Platycrinites spp,, crinoids from the Burlington Lime- - 
stone. 2, co~plete specimen showing arms, calyx, and 
the distinctive twisted stern; b, single solumnal (stem- 
plate) ; s, calycal plate of P.-hemisphericus showing 
"nodestt; d, cup of the smooth 2. burlizl,gtonensis, 

2, Orophocrinue conicus, slightly enlarged, a blastoi- - 
the Orophscrinus Zone of the Gilmore City Formation, a, 
top view; 3, side view, 

3. Rhodocrinites wortheni, a smooth-plated species from the  
Gilmore City F~rmation and the Burlington Limestone. 
Side view of a specimen with an almost complete crown, 

4, Rhodocrinites douglassi , a, smaller species of Bhodo- - 
crinites with stellate ornament on the calycal plates, 
from the Rhodocrinites Zone in the Gilmore City Forma- 
t ion. Lat era1 view. 

5. Dichocrinus campto, X2, a very small crinoid from the 
Gilnore City Por~nation. 

6. Batocrinus subaequalis, a typical camera,te crinoid from - 
the Burlington Limestone. Note the row of small holes 
srolmd the widest circumference; here the arms attached, 

7. Dizyaocrinus rotundus, a camerate crinoid common in some 
horizons of the Cedar Fork Ifember of the Burl ington 
Limestone, 

8, Dichocrinus inornatus, a larger species of Dichocrinus - 
found in the Burlington Limestone. 

9, Cactocrinus imperator, a large species of the genus w i t h  - 
stellate ornamentation on the cup-plates, from the 
Gilmore City Formation. A smooth-plated form, c. jzlans, 
is found in the Burlington Limestone, 





EXPLAYATION OF PLATE ,WIII ! 

1. Pentremites conoidea, a small blastoid. a, - sideview; , 
3, viem Prom below, I - 

2. Bryozoan colony growing on crinoid stems, EL, - early 
stage of entrustment; &, late stage of the colony's 
growth; the stem is completely hidden except where the 
colony is broken, 

. Allorisma sp., exterior of left valve of this pelecypod. 

4, Girtyella indimensis, a small terebratulid brachiopod. - 
G, lateral view; 2, brachial exterior; e, pedicle 
exterior, 

5, "Zaphrantisn pellaensis, a solita,ry rugose coral. a, 
latsxal vietr; b, diagramma.tic view of calyx. This 
spiny horn coraF was long  ago placed in a genus now 
restricted to Devonian forms, but the species has not 
yet beep1 placed in a new genus. 

6 Phillipsia sp.? a. trilobite; this specimen is flexed ,* 
and SOT.IR;:T:I~~ iirstorted, 

2, Pugnoides ottumwa, a rhynchonellid brachiopod, a,&, 
geflicle braclriaJ exteriors of a wide specimen; c,d, 
peclicls e-.d h,pa,chial exteriors of a narrow specimen. 

Spirifer nelX~.snsis, a spirifesid brachiopod. ,, brach- 
ial exterior of a short specimen without "wingst'; b 
posterior view of a wide, 'wingedn specimen; 2, pe~i'icle 
ext~riar of a wide specimen. 

2. Composita trinuclea, a rostrospiracean spiriferid 
bracbiopod. a, pedicle exterior; II, brachial exterior; 
c anterior view. - 9  
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F i g .  8. Section at Fire Bell H i l l  



CAMBRIAN AND ORDOVICI~ 

Northeastern Iowa 

Assembly is suggested at or near the intersection of North 

Main Street and Second Street (State Highmys 9 and 182, 

respectively) in Lansing, Allamakee County. The six 

suggested stops (Fig. 7) will take a full day, 

Stop 1, Lansing, Allamakee County. At Fire Bell Hill, on 

State Highway 182 just north of Lansing CSE I/&, NE 114, 

SE 114, Sec. 29, T. 99 N., R. 3 W., Allmake8 County] there 

' i e  exposed a sequence of. Upper Cambrian rocks. The green- 

colored sandstone at road level is the Frrtnconia Formation 

(Fig. 8). Overlying this formation are sandstones, silt- 

stones and dolomites of the Trempealeau Group. Fossils have 

occasionally been found in the topmost thirty feet of the 

bluff . 
Route to the next stop: Proceed south out of Lansing on 

State Highway 9 and continue about seven miles to a roadcut 

north of the village of Church for Stop 2. 

Between Lansing and Church, rocks" of the Jordan Formation 



Fig. 9. Section at Church 



(the uppermost Cambrian of 1owa) and the Ordovician forma- 

( tions from the Pra i r i e  du Chien t o  the Prosser are  exposed 

in roadcuts along S ta te  ~ i g h w a y '  9. 

Stop 2. Church, Allamakee County, In a sect  ion covering 

/ about six-tenths of a mile along Sta te  Highway 9, north of 

1 the t o m  of Church IS 1/2, Sec. 28, T. 99 N., R. 4 W., 
I 

Allamakee county], the  Ordovician rocks from the Root Valley 

Member of the  Pra i r i e  du Chien  orm mat ion t o  the .Presser 

Dolomite Member of the Galena Formation are  exposed, 

Brachiopods , bryozoans, and other megaf ossi  1s ( those v is ib le  

t o  the naked eye) may be collected here, These formations 

w i l l  be seen at other l oca l i t i e s  on t h i s  t r i p ,  and the 

f o s s i l s  w i l l  be described in  more de ta i l  at Stops 5 and 6 

(Guttenberg and McGregor). It  is suggested that notes be 

made on the types of rocks and t he i r  t h i ahes se s  (see Fig. 

91,  and on the nature of the fo s s i l s  i n  the various beds, 

for oomparison with the s i tua t ion  at other stops (see Figs, 

13 and 15). 

Route t o  the next stop: Follow Sta te  Highww 9 t o  Waukon; 

take S ta te  Highway 13 south out of Wadcon t o  the junction 

with Sta te  Highway 51; take Sta te  Highway 51 t o  Postvi l le  

and the  junction of Highway 51 with combined U, S. Highways 



pig. 10. Map of Clermonf Area 
\ .  



52 and 18; keep on U, S. Highway 18 to the town of 

Clemnont (see Fig. 10); turn south and east on County 

Road Y on the eastern side of Clemnont and continue for 

about one mile to a bridge over a small creek for Stop 3, 

Stop 2. Clermont, Fayette County. On Fayette County Road 

Y, about one mile east of Clernont  ear Center of W. line, 

Sec, 35, T. 95 N., R. 7 W., Fayette county] in a stream cut 

is an exposure of the lower beds of the Maquoketa Formation, 

Fragments of the trilobite Isotelus are common, and 

occasional whole specimens may be found, Most of these 

fragments represent pieces of the shed shells of the 

trilobites, Other trilobites, nautiloid cephalopods and 

Larids (organisms probably related to the scypho2oan oonul 

---I.  anterate rates ) are rarer faunal elements, Graptol itea are 

present generally as small broken pi-eces which appear as 

black specks disseminated through the rock, for the most 

part in the same layers which are rich in trilobites. Rare 

whole or uncrushed specimens may be found. 

The Maquoketa Formation is rarely exposed except in new 

road cuts, and in streams where slumped material is 

continually removed, The largely unresistant materials 

which compose it (shales with occasional limestone lenses) 



J. ' . . Fig, 11, Map of Guttenberg-Millville Area 
' I  



quickly become grassed over. 

Route to the next stop: Return to Clermont and turn south 

on State Highway 172 to Elgin, Cross the Turkey River and 

continue south out of Elgin on County Road B to State 

Highway 56. Follow Highway 56 to Elkader; turn north at 

Elkader on State Highway 13 to the intersection with State 

Highway 128, Follow Highway 128 to U, S, Highway 52, and 

, continue on Highway 52 south through Guttenberg to Stop 4 

I at Millville. 

I 

Note thaf the exposures at the top of the hill north of 

Guttenberg are in the Prosser Dolomite Member of the 

Galena Formation; those at the base of the hill are in the 

Pecatonica Member of the Platteville Formation, Southward 

along Highway 52 somewhat younger formations are traversed, 

and at Millville the rocks which cap the bluffs are 

Silurian in age, Examination of the Guttenberg section is 

suggested after the visit to the Millville section. 

Stop 3. Millville, Clayton County. On the hill on U. S, 

Highway 52, about one mile south of the town of Millville 

CNE 114, BE I/&, Sec. 21, T. 91 N., R, 2 W., Clayton county] 

is exposed a sequence from the Prosser Dolomite Member of 



Silicified Corals 

Lower part of Edgewood concealed (-20') 

Ordovician - Silurian 
(Contact concealed) 

Note blocks of Edqewood 
creeping downslope over 
Maquoketo shale. 
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. - - - - - - - -------- 

Shaly partings. 

Covered lntervol 

Fig. 12. Sect ion at Millvil le 



1 

la Formation at the base of the hill, to the 

Fo~tmtion of Silurian age at the top (see Fig, 

to*@ that the Prosser Dolomite was exposed at the top 

of the h i l l  at Guttenberg, some six miles to the north, 

whereas %he top of the hill at Millville represents the 

edge of a Silurian escarpment, similar to that just south 

of Dubuque, Note also that the Maquoketa Formation, seen 

at Stop 3, is oovered with grass here; blocks of the * 

overlying Silurian dolomite may be seen creeping downhill 

over these plastic shales. 

~ece~taculites may be collected about 60 feet (vertical 

measure) below the lower contact of the Maquoketa Formation 

(Fig, 12). Fossils, particularly corals, occur in the 27 

feet of Hopkinton Dolomite at the top of the hill; these 

fossils are Silurian in age. 

Route to the next stop: Turn baok north along U, S. 

Highway 52 to Guttenberg. Proceed down the steep hill 

south of the town to Clayton County Road C (see Fig, ll), a 

gravel road which bears west from the Highway, for Stop 5, 

Stop 5. Guttenberg, Clayton County, In the angle between 

U. S. Highway and County Road C, on the north side of the 



I '  O R D O V I C I A N  ,. I I 



intersection, is a high, narrow bluff CSW 1/4, NE 1/4, Sec. 

26, T, 92 N., Re 2 We, Clayton County]. Collecting may 

best be done on that face of the bluff which rises above a 

small gravel road along Miners Creek. (Use extreme caution 

when climbing this face, especially after rainy weather; 

rock falls commonly occur). The easiest, and generally the 

best collecting is in the talus material along the foot of 

the bluff. 

Although material from any of the formations from the 

Pecatonica Dolomite to the Ion Shale may be found in the 

talus (see Fig, 13a), the Pecatonica is only sparsely 

fossiliferous, Above this generally thick-bedded unit lies 

the gray to buff, thin-bedded McGregor Limestone, from 

which the bulk of the alabs in the talus are derived. It 

contains many brachiopods such as Rafinesauina cf. I%. 

alternata, Hesperorthis tricenaria, trilobite cephalons and 

pugidia (heads and tails, respectively) from Ceraurus 

pleurexanthemus, Illaenus americmus and others, the large 

ostracod Eoleperditia fabulitesl the snails Sinuites and 

Phramolites, many bryozoans and a number of corals. 

Compare this rock unit and its fossils at this locality with 

the same unit at Church (Stop 1) and later with those from 

McGregor (Stop 6). 



F i g ,  14, Map of MoGregor-Marquette Area 



I Formation lies the green, clayey Spechtes Ferry Shale 

( Member, a unit about eight feet thick. It is generally .. 

( orowded with small brachiopods such as Doleroides pervetus 

and Pionodema subaequata, two forms whioh closely resemble 

each other and are called home.omocphs. This member weathers 

rapidly and is therefore only rarely found as slabs in the 

I talus; it must be collected in place from the cliff face, 

/ where it forms a re-entrant (see Fig. 13). In the overlying 

( Guttenberg Limestone Member of the Decorah Formst ion, which 

I may also be found as slabs in. the talus, there is an 

I assortment of fossils, generally rather poorly preserved 

1 and broken, however. The pelecypod Ctenodonta compressa 

is among these; it generally occurs as a natural external 

mold. The overlying Ion Shale Member of the Decorah 

Formation contains brachiopods and bryozoans, but comprises 

~ly a small proportion of the talus material, and cannot 

readily reached in place; it can be seen better at the 

next stop. 

Route to the next stop: Continue north on U. S. Highway 52 

abut one mile to the junction with The Great River Road; 

follow this north to the junction with the road to Pike's 

Peak State Park (State Highway 340) just* south of McGregor. 



old quarry f loor  

Good fossi ls  

Fig. 15, Section at Pike's Peak Roadcut -. 



1 Stop o. McGregor, Clayton Coimty. The section exposed at 

this roadcut CSE 1/11, SW 1/4, Sec. 27, T o  94 No, R. 3 W., 

Clayton County] is similar to that seen at the previous 

stop (see Fig, 15, and compare with Fig. 13). However, the 

/ Spechts Ferry Shale is covered here (there is a driveway 

occupying the covered interval whiah represents the unit), 

The Ion Shale Member of the Decorah Formation, however, is 

exposed near the top of the hill, and contains an abundant 

fauna, including such brachiopods as Sowerbyella 

curdsvillensis and many bryozoans, among them Prasopora 

insularis, the *gumdropn or *Chinese hatn bryozoan, 

The difference between the thick-bedded Pecatonica Dolomite 

Member and the thin-be8ded McGregor Limestone Member of the 

Ateville Formation is well displayed here. This is the 

kind of lithologic distinction (which is even more - .  ' 

pronounced in the Glenwood and Spechts Ferry Members of the 

same formation) on which ~ubdioision into members is based. 

This distinction cannot be made in these units at Church 

(Stop I), where separate members are therefore not recog- 

nized, 



The i 

colo1 

3t. Peter Sandstone in this vicinity is often brightly 

red, largely by iron oxide, and in an abandoned small 

ry beside the road, downhill from the McGregor and 

tonica Members, distinct red color bands may be traced 

t number of feet horizontally through the sandstone 

along the rear wall of the quarry, Even greater color 

variation is displayed in the exposure of the St. Peter 

Sandstone in Pike's Peak Park, 

This is the last suggested stop. Should you proceed 

through Marquette (about two miles north of McGregor), note 

that the sandstone exposed in the roadcut between McGregor 

and bhrquette is the uppermost Cambrian Jordan Sandstone, 

This trip has started in the Cambrian, proceeded upwards 

in the geologic column through the Ordovician and into the 

Sllurian at one stop, then back down through the Ordovician 

and into- the Cambrian again. Geographical -0 

generally south and then back north again, . Refer.. to -the 

geologic map of Iowa (rear pocket), and note the outorop 

r r n  of these rocks, produced by a slight regional dip patte 

A -  A*- 

50 sne southwest. 

t .  has- 



Fig. 16. Trip I1 Route Map 



F i g .  17. Dubuque c i t y  Map 



TRIP I1 

ORDOVICIAI? AVD SILURIAV 

Northeastern and East-Central Iowa 

I Grandview Park on the southern outskirts of Dubuque (see 

I Fig, 17) is suggested as a convenient assembly point. Rocks 

exposed in the park belong to the Ordovician Galena Forma- 

tion, and are composed largely of dolomite. 

The four suggested stops (Fig, 16) can probably be oovered 

in half a day. To get to the first stop, go south along 

U, S, Highway 52 about one mile to Stop 1, a roadcut 

exposing the Galena Formation. 

Stop 1, DUbuuue South Roadout, Dubuque County. In the 

bluffs lining the road along combined U. S. Highways 52 md 

67 here CNE I/&, Sec, 1, T. 88 I?., R. 2 E,, Dubuque County1 

the Stewartville and Dubuque Members of the Galena Formation 

are exposed, with some of the Prosser Member at the base of 

the hill. That latter unit can be recognized by the 

presence of nodular chert, The Upper Recepfaculites Zone 

occurs near the base of the Stewartville (middle) Member of 

the formatLon. This zone occurs at road level about midway 

along the cut. 



Fig .  18. DU-e Area (Stopa 1 and 2)  

* 
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Route to the next st op: Continue south out of Dubuque on 

U. S. Highway 52 about seven and a half miles to the 

community of King, Dubuque County, for Stop 2, 

Stop 2. gin& Roadcut, Dubuque County. A long road cut 

south of the community CSE l /4,  Sec, 27, T. 88 N., R. 3 E., 

Dubuque County] on U. S. Highway 52 exposes three of the 

four Silurian formations of Iowa: the Edgewood, Kankakee 

and Hopkinton Formations, The uppermost Ordovician 

bfaquoketa Shale lies not far under the lowest exposed 

Silurian beds, but slumping has covered it. 

The fourteen feet of buff to red dolomite e top of the 

cut belong to the Hopkinton Formation, of Niagaran (Middle 

rugo 

n m s s  

cont 

Silurian) age, Numerous fossil corals ocuur in 

including the c coral Halysites, other tabulate c 

such as Heliolises, and numerous solitary and coloniz 

me corals, Beneath this are fifty-five feet of I o 

,,,a dolomite interbedded with chert; the chert folu, 

inuous layers, This is the Kttnkakee Formation, of 

Ir Alexandrian (upper Lower ~ilurian) age, It has only 

lry few fossils, The lowermost 70 feet of grayish, 

argillaceous (clayey, muddy) dolomite is the Edgewood 

Formation, of lower Alexandrian age. It commonly contains 

some chert and lumps or nodules of harder dolomite, and rare 



Fig .  29. >fay 'ofRellevue Sf8te  Pask . 



fo-ssils; generally poorly preserved. In some localities, it 

exhibits ripple-marks. 

Route to the next stop: Continue south on U. S. Highway 52 

about fourteen miles to Bellevue, Jackson County, where 

State Highway 62 intersects U. S. Highway 52. Continue 

past this intersection about eight-tenths of a mile to the 

road leading into Bellevue State Park, Stop 3. (It is 

possible to park cars either along the highway, or in the 

parking area in the Park; the latter alternative is 

safer. ) 

Stop 2. Bellevue State Park, Jackson County. It was former- - 
ly believed that the rocks exposed in and near the park 

[N 112, Sec. 19, T. 86 N., R. 5 E., Jackson county] 

included a section from the Maquoketa Shale Formation 

(uppermost Ordovician) through the Hopkinton Dolomite 

Formation of Niagaran (Middle ~ilurian) age. Recent work 

has shown that most of the dolomite exposed in these bluffs 

belongs to the Edgewood Formation of Alexandrian (Lower 

Silurian) age, with onl$ about eight feet of the Kankakee 

Formation, (somewhat younger ~le&drian beds) exposed at the 

top of the bluff, and no Hopkinton Dolomite present at all. 



Occasional poorly 
preserved fossils 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Block of Edgewood ---------- 
-La rgel y ---------- Dol. creeping 

- - - - - - - - downhill over 
------ Maquoketa Shale 

---------- 

a -- - - - - - - - - - - - - - - - - ---------- " ---- - - - - - - - - - - - - - - - - ----------------- ------------------ ------------------ 

Fig. 20. Section at Bellevue State  Park 



The Xfaquoketa Forma,tion is exposed in Mill Creek (see Fig. 

19); the rock which forms the creeek bed is the top of the 

Galena Formation (see Fig, 20). The graptolites of the 

Maquoketa Formation occur in the lower part of the unit 

which is exposed as a steep s b l e  bank rising from the 

creek, This formation underlies the tree-covered slope up 

to the park road, where the Edgewood Formation is found. 

It is possible that at this locality, the lower few feet of 

the Edgewood Formation, which appear rather different from 

the rest of the unit, are actually Ordovician in age, The 

Maquoketa Formation varies in thickness, as does the 

Edgewood, being thick where the Maquoketa is thin, and 

vice versa, Evidently there was a period of erosion - 
between the time the uppermost Maquoketa beds were deposited 

and the time the lowermost Edgewood beds were laid down. 

About twelve feet above the contact between the Edgewood 

and Maquoketa Formations is a zone from whi;ch_gmiptolites 

have been collected; they are, however,- somewhat difficult 

to find, These graptolites appear to be lowermost Silurian 

in age, 

Route to the next stop: Retrirn to the town of Bellevue and 

bear west on State Highway 62 towards Maquoketa, At 

Maquoketa, j ag  north on U. S. Highway d l  to State Highway 



Fig. 21. Akp of Maquoketa Caves Area 



130; take Highway 130 weet for  about f ive  milea t o  the 

entrance of Maquoketa Caves State  Park, Stop 4, 

Stop 4. EAaqnoketa, Caves State  Park, Jackson County. The - 

rated 

Hopkinton Format ion is locally subject t o  extensive 

eolut ion, 1lust1 1 by t h i s  local i ty ,  The Maquoketa 

Caves are perhaps a remnant of a once much more extensive 

underground drainage system, which may h v e  paralled the 

surf ace dlraina the time. They are  thought t o  have 

developed durinm rng Pleistooene (glacial) Epoch, Note 

that col lect in 10% pe ed i n  parks. s t a t e  

The easiest  return route, t o  Dubuque is back along Highway 

130 t o  U, S, 61, and north on Highway 61 to  Dubuque, 



F i g .  22.. Trip I I ~  Route Map 
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TRIP I11 

SILURIAN AND DEVOXIAN 

East-Central Iowa 

Assea in Iowa City or vicinity is suggested for this 

trip, le rock exposed in the bluffs along Riversid ve 

in : lity arc .t of the Coralville Member of th ~r 

Valley ~imestone. 

e pax .e Cedi 

1 The four suggested stops on this trip (see Fig. 22) EM be 

covered in half a day, although more time can be allowed 

for more extensive collecting. To get to the first stop, 

proceed north on U. S o  Highway 218 from the U. S. Highway 

6 intersection west of Iowa City. Stop 1, Curtis Br 

Quarry, is about ten miles north of this intersection. 

Stop &. prtis Bridge.6)-uar-, Johnson County. At this 

abandoned quarry [NW I/&, Sec. 22, T. 81 N,, R, 7 M,, 

Johnson county] is exposed the Coralville ('uppermost ) 

mr of the Cedar Valley.Limestone. The WCoralville 

ltromeW or life-layerw (wcoral meadoww ) is - displayed 

here; many solitary and compound corals such as Hexanonaria 

and Favosites and numerous stromataporoids can be found, as 

wel 1 as the pel ecypod Conocardium and .occasional fragments 



I mate 
I 

I conc 

stri 

II.).AR 

(commonly the pygidia, or tails) of a Proetus-like 

.obite, The organisms of this horizon closely approxi- 

the original living community, and are not just a 

lentration of dead specimens washed in from some other 

area. At the top of the larger quarry is a seotion of 

I loess and glacial till, and striations made by the glacier 

can be seen on the bedrock surface where the till has been 
I 

pped away. (please do not damage this small exposed 

,,,, of glacial pavement. ) 

noute to the next stop: Take the old highway north from 

the Curtis Bridge locality to Shueyville (see Fig, 23); at 

Shueyville bear east on Johnson County Road I to the inter- 

section with County Road R. Bear southeast on County R t o  

the intersection with State Highway 382 and proceed east to 

n. Go south from Solon on State Highway 1 about one and 

If miles to the intersection with County Road I?; bear 

east on County F to County Road N , and f 011 ow County N into 
Cedar County (it remains County N across the County line) 

and follow it to Cedar Bluff. Cross the Cedar River in 

Cedar Bluff and turn north. Follow this road to a T-junction 

and take the right-hand (east-bearing) branch. Take the 

first left turn (north) and follow this road about one mile, 

to Stop 2, the Hunt Quarry. 



Stop 2. H_unt e, Cedar County. At this quarry [center 

of Sec, 10, T. 81 N,, Re 4 We, Cedar County] a Silurian 

bioherm or nlife moundw (a so-called wcoral-reefn) is 

exposed. This bioherm has a massive, structureless core, 

part of which has been left standing between the two 

quarry pits, Most bioherms have flank beds that dip 

eply away from the core; these flanks are only-poorly 

exposed a t  Hunt Quarry, Numerous f ossils are available in 

the core rock, and the preservation is much better than at 

the next stop. There are many corals and stromatoporoids, 

a number of nautiloid cephalopods such as Phragmoceras, 

brachiopods and clams. Crinoid stems, isolated colunmals 

(stem fragments), and occasional cups, including the genus 

Eucalsptocrinites also occur. The rock unit is the Gower 

Formation, a younger Silurian formation than any seen on 

Trips I or 11, It is divided into two facies, the reef and 

the inter-reef facies. The former is called the LeClaire 

phase, and the latter, the Anamosa phase. Both are quarried 

extensively, The LeClaire is used mainly for ooncrete 

aggregate, and the Anamosa for building stone. The Gower 

Formation is. generally considered to IM upper Niagaraal 

(l*nqer Middle ~ilurian) in age. 

Route to the next stop: Continue north on the same road 



about one half mile to the first east-bearing road, Take 

this to Cedar County Road C (about one and a quarter miles), 

Take County C south to County N, and bear east on County N 

to Tipton. Take Highway38 south out of Tipton for about 

a mile to. the first southwest.-bearing (diagonal) road,. 

Follow thia to the southwest for about a mile and a half to 

1 the intersection with a west-bearing road. Follow this 

( about one mile to Stop 3, Brady Quarry, operated by 

DeWeese-Pothoff, The quarry is on the south side of the 

road, (See Fig, 23 for route,) 

Stop 3, Brady Quarry, Cedar County, This quarry [SW 114, 

1 Sac. 14, T o  80 N., R e  3 W,, Cedar County] is also in the 

1 LeClaire phase of the Goner Formation, and exposes mother 

1 bioherm, The change in dip of the flank beds from nearly 

I horizontal at the quarry entrance to very steep next to the 

core (on the south wall .of the quarry) is excellently 

displayed. Small nsatelliten reefs may be seen adjacent to 

the main reef core. Most of the fossils in the core have 

been removed by solution, leaving cavities; some of these 

may be lined or filled with crystals, whereas others are 

empty or are filled with clay, Brachiopods can generally 

collected here in fair. abundance; some. may .have the 

spiral brachidim (support for internal organs) preserved, 



Fig. 24, Roohester-Af a1 issa Area 



I Internal structures are, of course, visible only on broken 

specimens. 

rom the Deweese-Pothoff Company. 

1 This is a working quarry; be sure to arrange permission in 

Roul te to the next stop: Return to State Highway 38 and 

prooeed south to Rochester and the intersection with State 

Highway 1 (see Fig. 2 b ) .  Bear west on Highway 1; cross - 
the 

( Cou 

Con1 

quar 

\ lei 

Ther 

eft rc Cedar Rive! % bear south on the fi >ad 

mty Road W, about one-quarter mile beyond the bridge). 

; h u e  south on Cedar County W about four and three- 

,ters miles, The Cedar River can be seen to the east 

" -3) and an unpaved road bears west along a low valley, 

be is a broken windmill on the southwest corner of the 

intersection, Follow this road west and southwest about one- 

half mile to Stop 4, a small quarry on the south (left) side 

of the road. 

Stop 2. Atal issa Quarry, Cedar County. This quarry CNE 

Corner, Sec. 34, T. 79 N,, R. 3 W e ,  Cedar County] is in the 

Rapid and Solon (middle and lower, respectively) Members of 

the Cedar Valley Formation (the upper member.was seen at 

Stop 1). The Solon Member is generally under water in this 
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?ry; the water is about 25 to 30 feet deeo, and only a 

feet of the quarry face are exposed above water level. 

pit is drained period r for quarrying operations, 

best fossil collecting rrJ in the aggregate piles. 

tllent brachiopods, bryozoans and corals may be obtained. 

~ral species of Atrypa, Mucrospirifer-and Platyrachella 

among the brachiopods here, Solitary to loosely 

~onial rugose corals may be lound, as well as whole 

lonies of the tightly-packed rugose Hexanonaria and the 

nrlate Favosites. Mound-type brozoans showing monticules 

also oocur. 

be. rec 1T, SS Highway 6 eched by returning to County Road 

W and turning south (right), 



Fig. 25. Trip IV Route Map 



F i g ,  26. Map of Central City Area 



TRIP IV - 
MIDDLE DEVONIAN 

East-Central Iowa 

Assembly is suggested at the intersection of State Highways 

13 and 151, about six miles northeast of the center of 

Cedar Rapids, in Linn County, The five suggested stops of 

the trip (see Fig, 25) will take a full day to cover, To 

get to the first stop, proceed northward on State Highway 

13 to Central City. Go through town, and cross the 

Wapsipinicon River. About half a mile north of the river, 

turn west on an unpaved road which runs along the river 

(see Fig, 26). Follow this road 1.3 miles to Stop 1, a 

quarry on the northeast (left) side of the road. It is 

possible to park in the quarry, 

Stop L, Central City, Linn County, A nearly complete 

exposure of the Wapsipinicon Formation (see Fig. 27) is 

available at this quarry CNW Corner, SE 1/4, Sea, 28, T, 86 

IT., R, 6 We, Linn ~ounty], The formation is almost totally 

unfossiliferous, and consequently its exaot age is somewhat 

in doubt. It is generally considered to be lower Middle 

Devonian, as it lies above a known Silurian formation (the 

Hopkinton) and below a known upper Middle Devonian formation 



Fig. 27. Section at  Central City 
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(the Cedar Valley). However,. since there is no upper 

Silurian known in Iowa, and since the Gower Formation 

appears not to be present here, the age of the Wapsipinicon 

could be anywhere between the upper Middle Silurian and the 

upper Middle Devonian, A long period of erosion is thought 

to have taken place after the youngest Silurian beds were 

deposited. 

1 .  Brachiopods have been reported from the Spring Grove 
I 

Member of the Wapsipinicon, but they are poorly preserved, 

and their time range is not sufficiently restricted to make 

them helpful in the correlation of the formation, It is 

unlikely that any would be found at this locality. 

Large veins and vugs of calcite occur in the Otis Member, 

and fine cleavage samples may be collected in place about 

twelve feet above the quarry floor. Climbing the full 

height of the face is not recommended. 

The topmost nine feet of bedrock is the brecciated limestone 

of the Davenport Member, This member may also be seen in - 

the deepeat part of the quarry at Stop 2, It has been 

suggested that this is a collapse breccia, formed when some 

material -- perhaps gypsum -- in the underlying rock was 

removed by solution, causing the beds above to collapse as 

support was remo~ed, 



' . F i g ,  2 8 ,  Map of Independenoe Area 
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te to the next stop: Return to State Highway 13, and 

i north; follow Highway 13 about five miles to Coggon, 

and turn west ggon on Linn Couqty Road S. Follow this 

'- at twelve miles to Walker; turn north at Walker  inn 

~ t y  S also turns north, m d  shortly becomes Buchanan 

zty S) and continue through Quasqueton to U, S. Highway 

Turn west on Highway wo, and follow it about five and 

30-quarters miles to quarries on both sides of the 

lway (see Fig. 28). ~ u r h  south off the Highway and 

the quarries for Stop 2. Check at the gatehouse for 

nission if the quarry is in operation. 

Men 

quz 

Independence, Buchanan County, The Solon (lowest) 

nber of the Cedar Valley Limestone is exposed in these 

trries CNW I/&, Sec, 2, T. 88 M,, R. 9 We, Bu~hanan 

Cow ~tyj. The Cedar Valley Limestone is upper Middle 

mian in age, and directly overlies the Davenport hlember 

bhe Wapsipinicon Formation, a part of which may be found 

;he deepest parts of the quarry farthest from the 

,-----ance. The Davenport is characterized by a breccia 

whiuh is present in some layers, Blocks of this brecoia 

show 

Lime 

v large, angular, light and dark mottling. The Solon 

!stone Member of the Cedar Valley Formation is a gray 

limestone, and is abundantly fossil~iferous. 



are 
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o zones i n  the  Solon Limestone, based on the  f o s s i l s  

,,esent, a r e  f a i r l y  d i s t inc t .  The lower is ca l led  the  

rspa independensis Zone, because of the  abundance of tha t  

, brachiopod. In it  a r e  found a large number of other 

brachiopods, among them Platgrachella iowensis. Large 

Led and curved naut i lo ids  such ,as Gyroceras transversum 

a l so  found i n  t h i s  zone. The upper zone is ualled the  

~matophyllwn profunda Zone; the  name oomes from the 

undmce of .a colonial rugose coral  now known as 

r a ~ o n a r i a  profunda. Many other corals ,  both colonial 

3 so l i t a ry ,  a r e  found i n  this zone. Among these a r e  the  

colonial Bi l l innsast rea  b i l l i n a s i ,  and a number of s o l i t a r y  

nCyst i~hyl l~lmn-l ike  forms. Sna i l s  may a l so  be found i n  the  

upper beds. A zone of nblack f o s s i l s w  (most of them 

brachiopods)'may be exposed near the  base of the  Solon 

Limestone i n  the  same deep par t  of the quarry where the  

Davenport breccia w a s  found. 

White, orange and brown calCite a l s o  occurs in veins and 

Wgs i n  the  Solon Limestone at this loca l i ty .  

Route t o  the  next stop: Continue on Highway 20 in to  

Independence. Turn south on S ta t e  Highway 150 t o  the 

junction with S ta t e  Highway 101 and proceed south on Highway 



F i g .  29. *Map of Vinfon-Palo Area 
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east 

101, following it west and then south again and con* inuing 

I ? - + + '  t before the bridge across the Cedar River. Bear 

t )  on the first road north of the bridge and 

low this to Stop 3, a quarry on the south (right) side 

the road. 

Stop 3. Old Judge Nichols Quarry, Vinton, Benton County. - 
In this quarry CSE 114, SW 114, Sec, 10, T o  85 I?., R. 10 W,, 

Benton county] is exposed most of the Solon Member of the 

Cedar Valley Limestone and a few feet (probably about ten) 

of the overlying Rapid (middle) Member of this formation, 

The contaot between the Solon and Rapid Members is, here 

and at many localities, d.ifficult to determine exactly, 

The Rapid is generally cherty and the Solon commonly lacks 

chert. There are differences in the fossils as well, The 

large spiriferid, Platyrachella iowensis, Atrypa indepen- 

densis and the colonial corals Hexagonaria profunda and 

Billinsastrea billinasi are all in the Solon. Other species 

of Atrypa and Hexagonaria occur in the Rapid, and at this1 

locality the colonial tabulate coral Favosites and the 

brachiopod Cyrt ina umbonata, m e  most likely t o be from the 

Rapid. 

scting is good at this particularly on the 



more .weathered faces of the quarry, where the brachiopods 

Platyraahella iomnsis ,  Sohizophoria meeki, and Afrypa 

waterlooen~~is may be found, Some of the forms mentioned 

above fo r  the Rapid may .occasionally be found i n  the 

weathered and slumped mater2al; however, the Rapid is 

rather unfossil iferous here, as contrasted with the s i tua-  

I tion a t  the next s top (palo) and a t  Atalissa (Trip 111, 

Route t o  the  next stop: Return t o  S ta te  Highway 101 and 

turn south through Vinton about four miles t o  the intersec- 

tion with S ta te  Highway 202. Bear east on Highway 202 t o  

Shellsburg, and there  turn south on County Road M (Benton 

1 County), T u r n  east  (following County M) a f t e r  about two 

miles, and continue t o  the Benton-Lim County l ine.  Turn 

south on the  County Line Road and, in  about three-quarters 

of a mile, turn east on a gravel road; continue about one- 

quarter mile, and then turn south on a lane about one- 

quarter mile t o  Stop 4, Palo Quarry(see Fig, 29 ) .  

Stop 2, Pa10 Quarry, Lin: - ~ t y .  T h i s  quarry CNW 1/4, 

Sec, 31, T. 84 N,, R, 8 If., Linn ~ o u n t y ]  has been excavated 

in a somewhat ndomedn biostrome in  the Rapid Member of the 

tar Valley Limestone. This weoral  b&kn was the  s i t e  of 



abundant shallow-water marine life, and the Rapid Member is 

extremely fossiliferous here. Plates and rare whole speci- 

mens of the cystoid StrobilocystiCes (one of the youngest 

known cystoids) occur in these beds, as well as numerous 

brachiopods such as Mucrospirifer and Atrypa, The tear- 

drop shaped brachiopod Cranaena iowensis may be found 

displaying color bands; these are thought to represent the 

I 
color pattern of the priginal living animal, This type of 

preservation is extremely unusual. The crinoid Meaisto- 

I arlnus is also h o r n  from Palo, and occasimal whole cups 

1 may be obtained. Many corals, both colonial and solitary, 

as well as nautiloid eephalopods occur in the quarry floor 

a few feet above normal water level. Bryozoans are also 

very abundant, and many have been weathered in such a way 

as to display details of the structure of the colony and 

individuals. Colonial tabulate corals of an auloporid 

type may be intimately associated with the bryozoans. Both 

brrozoans and colonial corals may encrust or surround 

gments or entire other organisms. Much less common are 

the remains of proetid trilobites, 

var i ox 1s pla 

.- . 
the slight differences in 1ithol.ogy and fossils in the 

9 Member at the . ces it has been observed. 

In the past, as at present, conditions varied somewhat from 



151 

1 place to place at a given time, as well as from time to 
I 

) time in a single area. This change in physical environment 
I 

is reflected as ations in rock type ar ontent 

both laterally and vertically. 

sil cc 

Route to the next stop: Return to gravel road and turn 

east; oont inue east to the intersection wi th State Highway 

74 and turn south. Follow Highway 74 into Cedar Rapids, 

and take U. S. Highway 218 south out of Cedar Rapids past 

Cou Falls to Stop 5 ,  Mid-River (Killianes hlarina)(see Fig. 

22). 

Stop 5. Mid-River Quarry, Johnson County, The pit at this 

locality [near Center of Eo line, Sec. 27, T. 81 R., Ro 7 

W., ~ohnson County] exposes the Coralville Member of the 

Cedar Valley Limestone, and some of the Rapid Member at the 

base of the section. The ncoral ledgesn with their 

abundant stromatoporoids and colonial and solitary corals 

are conspicuous. He: cagona  ria, a colonial rugose coral, and 

Favosites, a colonial tabulate coral, are common along with 

such stromatoporoids as Idiostroma and Stromafomra. 

Brachiopods and bryozoans, occasional molluscs and rare 

trilobite pygidia may also be secured. 



r is the last suggested stop. A n  attempt has been made 

,how the formations of the Middle Devonian, their 

Rrs, the contacts between them, and the variation in 
I 

their fossils from locality to locality. 



\ F i g ,  30, Trip V Route Map 



Fig, 31. Map of Nora Springe-Rockford Area 



TRIP V 

UPPER DEVON IAM 

North-Central Iowa 

Assembly is suggested at the city park in Nora Springs, 

Floyd County, which is also the first stop, The park is 

north of U, S, Highway 18, along the Shell Rock River, 

that the Mason City Member (lowest) of the Shell Rock 

rurmation may be seen in contact with the underlying Cedar 

Valley Limstone under the Highway 18 bridge across the 

Shell Rock River, 

 he seven auggested stops for this trip (see Fig, 30) will 

occupy a full day. 

Nora - Sprinas, Floyd County. In the low bluffs 

along the Shell Rock River in the park [l~ear Center of Soc, 

7, T. 96 N., R, 18 W., Floyd County], the Rock Grove and 

Masan City (middle and lower, respectively) Members of the 

Upper Devonian Shell Rock Formation as exposed. This 

formation directly overlies the Cedar Valley Limestone of 

upper Middle Devonian age. 

Five feet of thin, alternating beds of hard, blue-gray 
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)stone and gray shale at the top sf the exposure in the 

river belong to the lower part of'the Rock Grove Member, 

The top of the underlying Mason City Member is marked by 

rust-lined cavities, which are partioularly well-displayed 

L small pit near the parking lot, Corals, braohiopods, 

tmatoporoids and crinoid stems oocur in the formation, 

,ome layers, particularly in the Mason City Member, the 

: is packed with broken orinoid stems. 

nuube to the next stop: Return to U. S, Highway 18 and 

turn east. In about three-tenths of a mile turn southeast 

(right) on Rock Grove Road, Continue along this road 

about one-half mile acorssa creek to Stop 2, an abandoned 

quarry on the right side of the road, 

Stop 2. Quarry on Rock Grove Road, N-, Floyd 
_ . -  

County, The Nora and Rook Grove Members (upper and'middle, 

respectively) of the Shell Rock Formation are exposed here 

CNE I/&, Sec, 17, T, 96 N,, R, 18 W., Floyd County], Near 

the top of the quarry are two massive,.five-foot beds of 

hard white limestonemcontaining atromatoporoids and brachio- 

podas, separated by an equal *hichess of shale which 

weathers to a gritty yellow clay, This is the Nora Member, 

The dolomites and shales beneath the lower what stromatopor- 
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oid layer belong t o  the  Rock Grove Member ( see  Fig, 33). 

In the  creek bed a r e  the t h i n  shales and limestones 

(v i s ib l e  with d i f f i a u l t y )  tha t  were at the  top of the 

section at Stop 1. Brachiopods may be found as cas t s  i n  

the upper pa r t  of the  Rock Grove Member, 

Route t o  the next stop: Return t o  U. S. Highway 18 abd 

turn east ;  continue t o  the  intersect ion with S ta t e  Highway 

147 (about th ree  miles). Turn south on Highway 147 t o  

Rockford, and turn  south and west on County Road D a t  the 

west edge of Rockford (see Fig. 31). Follow signs t o  the  

Rockford Brick and T i l e  Company; the  c lay  p i t  of t h i s  

company is s top 3, and a roadcut Icnown as Bird H i l l ,  about 

one and a quar ter  miels f a r the r  west rand south on County 

Road D, is Stop 4. These two stops w i l l  be disaussed 

together. 

Stops 3 and 4. West and South of Rockford, Floyd and Cerro -- 
Gordo counties. These l o c a l i t i e s  [ ~ e a r  Center of NE I/&, 

M W l / & ,  Sec. 16, T. 95N., R. 18W., FloydCounty, and 

Ceriter of N l i ne ,  Sec. 24, T. 95 I?., R. 19 W,,  Cerro Gordo 

~ o u n t y ]  represent one of Iowa's most famous col lect ing 

s i t e s .  Here the  Cerrod Gordo (middle) Member of the Lime 

Creek Formation of Upper Devonian age ca r r i e s  an unusually 



Fig. 34. Composite Section at Rockford and Bird H i l l  



abundant - f auna--of brachiopods and bryozoans as we1 1 as 

corals, pelecypods, gastropods and crinoid stems. At the 

and 

manu 

Owen 

je Cre rmat ic 

Rockford Brick and Tile Company pit (Stop 3), the Juniper 

(lowest) k of the Lin ek Fo! 9 

is the source of the clay shales used in tile 

facturing, The lowermost two feet of the dolomitic 

er) Member of the formation may be seen at the 

+nn of the roadcut at Bird Hill (Stop 4). 

-- --stin& contrast is present in the faunas of these 

three members of the Lime Creek Formation, The animals 

found in the same area changed, not only with time (as a 

comarat ively short time interval is involved), but also 

the sedimentary environment, which exerted the 

ssronger control in this case. 

part oat in4 

conta 

The blue-black muds that formed the thinly laminated, 

tic clay shales of the Juniper Hill Member ined 

only a few inarticulate brachiopods, some sponges, and the 

microscopic, phosphatic conodonts, The latter are probably 

?elagic (fl :=isms, and would not. have 

been affected by the nature of the sea-bottom environment, 

which was probably inhospitable to most forms of animal 

life. Similar types. o f  fossils (although differenf genera 

and species) are found in other Paleozoic black shales in 



many parts of the country, 

the Ce 

* - - .  - 

9 its In as*, 1 ordo Member, wit I nat ing 

calcareous shales and muddy. limestones is, at this locality 

/ one of the most richly fossiliferous in the state. To the 

1 west the unit has b leen dolomitized, and contains fe wer 

1 fossils. Clearly there was at this time an environitt~r. 

unusually favorable to mr animals, particularly 

bra 

and 

&I3 8 

tho 

,chiopods, bryozoans, gastropods and pelecypods, Corals 

crinoids must have been moderately abundant, although 

y the tter. a bre generally found, This 

ociation is a oommun one In the Paleozoic rocks, and is 

ught to represent fairly shallow seas with a moderate 

amount of mud on the bottom, but with an abundant supply 

of nutrients and oxygen. In part, the apparent abundance 

the fauna may reflect conditions of preservation which 

allowed an unusually large percentage of the organisms to 

be fossilized. However, the variety of forms displayed 

hin single species of braohiopods, and the possibility 

b ~ l a t  some of these organisms show old-age forms suggests a 
/ 

peculiarly favorable environment. 

the 

pre: 

y of the fossils of the Cerro Gordo Member, particularly 

brachiopods, have other organisms attached to them, 

sumably in growth position, Other brachiopods, of the 



! minu 

form 

was 

the 

I inarticulate type particularly, bryozoms, snails, and 

.te colonial tabulate corals are among the commonest 

u attached to other shells. Of course, it is 

~ssible to tell in most cases whether the relationship 

one of parasitism, commensalism or symbiosis. Probably 

bulk of the forms we find are only commensals, as they 

external, have a protective shell of their own, and do 

appear to have penetrated the shell of the host, 

love-like markings, however, on the surfaces ,of some 

chiopods are interpreted as having been made by a 

ing sponge (HCl iona hackberryensisw ) . The organism 
which produced the grooves has never been positively 

Gro 

idantif ied among the many remains in the Cerro Gordo. 

and though 

he limestones and dolomites of the Owen Member, corals 

stromr 'aids dominate the fauna. It is - it that 

sea at this time was shallower and clearer than before 

n environment conducive to the growth of corals (and 

probably to that of - :tinct stromatoporoids), and one 

associated with the formation of many limestones. 

the ex 
- 

The richness and variety of the Cerro Gordo fauna has 

permitted the subdivision of the Member into three zones 

and numerous zonulee or faunules. However, since the Cerro 

Gordo Member is stripped away at the Rockford pit to expose 



the Juniper Hill shales, the stratigraphic sequence is. 

destroyed, Road grading lncty have covered or disturbed some 

of the section at Bird Hill, and great care should be taken 

to dig through the slumped and surficial materials to a 

1 fresh face if you desire to sample stratigraphically, In 

I general, the Rockford pit exposes the lower and middle 

parts of the Cerro Gordo Member and Bird Hill exposes the 

middle and upper parts (see Fig, 34).  The topmost thin 

ledge (about a foot and a half to two feet thick) at Bird 

Hill is the Owen Member, and contains the small branching 

stromatoporoid Idiostroma, 

1 Route to the next stop: continue nest on County Road D . 

! about two and a half miles, Proceed ahead (west) on an 

unmarked paved r o d  (County D turned north at this point) 

which later becomes gravel, Follow this roadabout six 

miles to the intersection with U, S, Highway 65, Turn 

south on Highwayg65 and continue about four miles to the 

town of Rockwell and Stop 5 in the City Park, 

Stop 5, City Park, Rockwell, Cerro Gordo County, The - .- 
remaining upper part of the Owen Member of the Lime Creek 

Formation may be seen here [SE I/&, SW 1/4, Sec. 3, T, 94 

N,, Re 20 We, Cerro Gordo County], Corals and stromatopo- 



Fig. 35. Map of Sheffield-Chapin Area 
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I roids are abundant, and the l a t t e r  may form reef-like 
I 

I structures. 

t e  t o  the next stop: .Continue south on U. S. Highway Rou 

65 

She 

L I 

about seven and a half miles, through the town of 

f f i e ld  t o  a rottdcut near the south c i t y  l i m i t s  for  Stop 

see Fig.  35). 

Stop 6. Sheffield, Franklin County. In a roadcut 

between a s m a l l  creek and the southern town l i m i t s  [?Tear 

#, Sec. 10, T. 93 N., R. 20 W. , Franklin CounfyJ is 

exposed about 20 feet  of the Sheffield Formation. This 

blueogray shale is overlain by about twelve fee t  of the 

brown, cherty, fossi l i ferous Aplington Dolomite. The age 

-4  these two forntatims has been the subject of much debate, 

9 authori t ies  call ing them uppermost Devonian, and others 

iming they were I lost Mississippian (~inderhook), 

neuent studies on ~~ncn ron t s  indicate an Upper Devonian age 

f o r  both formations. The 

- rmation. 

lse un: its overlie the Lime Creek 

Route t o  the next stop: Continue south on U. S, Highway 65 

about three miles t o  the intersection with County Road H. 

for Stop 7. 
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Stop 2. Rear Chapin, Franklin County. At this locality - 
)r, Sec. 28, T, 93 N,, R. 20 W., Franklin County] 

thera LU an exposure of the Aplington Formation of upper- 

most Devonian age for Iowa. This dolomite contains the 

"bite shellsw -- silicified b~ )pods such as 

Cleiothsridina humerosa and Cantarotoechia contracta and 

various spirifc , Crystal-lined cavities -- generally 
of calcite -- i x r ~  ~dmmon in the lower part of the formation, 

and a few good quartz geodes may be available, 

About two miles to the west on County Road H is the type 

locality of the Chapin Member of the Hampton Formation, of 

Kinderhook (Lo1 .ssissippim) age, whioh will be seen at 

Stop 2 of Trip VI, 

This is the last suggested stop of Trip V, An attempt has 

been made to show the sequence of Upper Devonian formations, 

the richness of the Upper Devonian fossil record, and to 

introduoe some of the problems associated with the 

Mississippian-Devonian boundary. 



F i g ,  36, Trip VI Route Map 



F i g .  37. Map of Aplingfon Area 



TRIP VI 

LOWER MISSISSIPPIAN ( KINDERHOOK) 

North-Central Iowa 

The town of Aplingf on, on U, S, Highway 20 in Butler 

County is suggested as an assembly point, The four 

suggested stops on this trip (see Fig, 36) will require 

a half day, 

To get to the first stop, go north on County Road H out of 

Aplington (the road by the old bank building) about one- 

half mile, crossing the railroaa tracks. Stop 1 is an 

abandoned quarry on the west side'of the road, There is 

some derelict machinery in the quarry, so that caution is 

urged if cars are taken in, The old quarry is being used 

partly as dump and partly as cow pasture, 

Stop 1. North __ -- ,LLIIK ron, Butler County, This quarry - 
C ~ 1 / 2 ,  See. 20, T. , R. 17 W., Butler county] is the 

type section of the Aplington Formation, as set up by M, L, 

stainbrook (1950), to serve as the standard reference for 

comparison for this formation, As.with all too many type 

sections, the quarry in which it was decribed has been 

abandoned and is now used for othgr purposes, Most of the 



The rather soft, yellow dolomites carry a fairly abundant 

brachiopod fauna, among which are Camarotoechia oontracta 

and Cleiothyridina humerosa, as well as various productids, 

I The brachiopods have been partly or wholly silicified, and 

these "white shellsn present a striking contrast to the 

yellow m d  yellow-brown dolomites. In many cases, the 
I 

replacement process has destroyed much of the detail of the 

shells, so that precise identification is difficult. 

Stainbrook's original description of the formation is 

presented below,as an example of a df of a type 

locality, 

In a number of localities the basal member of 
the Aplington is a hard limestone almost 
completely composed of shells and shell fragments 
and approanhing a coquinite in lithology, The 
beds vary in thickness from two to ten feet and 
a,re generally massive although weathering into 
thin irregular layers. In several places a two 
foot bed of shale intervenes between the 
limestone and the upper dolomite member but 
elsewhere the dolomite may lie directly on the 
limestone,, . 
The type section la r~ituated about a half mile 
directly north of Aplington, Butler County, on 
the west side of the road. Quarry operations 
have been extensive and a considerable area is at 
present (1947) uncovered, All members are 
available except the basal limestone which does 
not occur here, The Sheffield shale was formerly 



visible but the pit exposing it is now filled 
in, The section given below may not be 
completely available to observers in the-future. 

. . 

Type section of the Aplington Formation, 
Aplington, Iowa 

Apl ingt on Feet 

7, Dolomite, soft, yellow, thin- 
layered, a crinoidal zone near 
base, 4 - 5  

6, Dolomite, yellow, soft, fossiliferous, 
Camarotoechia, Spirifer, Arctospirifer, 
Schellwienella, Cleiothyridina, and 
product ids, 3 

5.  Dolomite, yellow, soft, capped by a 
cherty layer, 1-3 in, thick in 
middle port ion, (Large product id zone), 3 

4. Dolomite, yellow, softer than that 
below, chert at top, numerous small 
productids and a small form of 
Cleiothyridina near top, (Small 
product id zone. ) 4 

3. D~lornite, saf t; yellow, cacrying 
numerous Spirifers with white shells, 
in three heavy beds. (Spirifer zone,) 4 

2, Dolomite, massive, dark yellow brown, 
tough, many holes, fossils abundant, 
white, weathering with hollow shells, 
Cleiothyridina, Spirifer, large 
productids as molds, Sehellwienella, 
(Cleiothyridina zone,aa 3 

1. Dolomite, massive, yellow-brown with 
reddish phases, especially at bottom, 
carrying small geodes, hollow, 
numerous fossil molds. 3 - 4  
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Sheffield shale 

Shale, yellowish where weathered, blue 
elsewhere, exposed for three or four 
feet , 

,me of the small geodes (or, more properly, vuas) of Bed 1 

tn be seen in blooke Eying on the old quarry floor. Some 

of the cavity linings are brightly colored. 

It is an interesting exercise to attempt to recognize all 

the beds and zones of this original description in the type 

locality, 

Stainbrook believed that the Aplington Formation was of 

Kinderhoak (Lower Mississippian) age, Other authorities 

thought the formation was Upper Devonian. The latter view 

has been supported by recent work on the conodonts of the 

formation, 

Route to the next stop: Return to U. S. Highway 20 and go 

west about 19 miles to the junction with U, S, Highway 65, 

Turn north on Highway 65 and continue about 19 miles to the 

intersection with County Road H east of Chapin. Turn west 

towards Chapin (see 35); cross two sets of railroad tracks 

on the east and west sides of the town, About a half mile 

beyond the western set of railroad tracks is an intersection 



M I S S I S S I P P I A N  
HAM PTON FORMATION 



with a north-south gravel road. Quarries on the northertst 

and southwest corners of this intersection constitute Stop 

2. 

Stop 2. West af Chapin, Franklin County, These two -- 
quarries [SW I/&, SW l /4,  Sec, 29, T. 93 N,, R. 20 W., and 

NE I/&, NE 114, Sec. 31, T. 93 M., R. 20 We, Franklin 

County] display the two lower members of the Hampton 

Formation of north-central Iowa (the Chapin and Bhynes 

Creek Members, in ascending order), These are equivalenC 

to the North Hill and Wassonville Members, respectively, of 

the same formation in southeastern Iowa. These two members 

were originally set up as separate formtions; this was 

the type locality for the old Chapin Formation, and 

remains the type locality for the member, 

The upper six feet, which are dolomites (soft, thin-bedded 

and yellowish at the top, dark brown and harder in the 

middle, with a half-foot thick layer of soft dolomite sand 

at the base) make up part of the Biaynes. Creek Member; the 

remaining limestones and basal dolomite constitute the 

Chapin Member (see Fig. 38). BothMembers are fossiliferous, 

and the middle beds of the Chapin Member contain worn 

crinoid fragments that give it an oolitic appearance. True 

oblites may be found in this member in southeastern Iowa. 



Fig .  39. Map of Geneva Area . 



Among the commonest fossils in the Chapin Member are the 

small, slender, curved solitary rugose coral Cyathaxonia 

arcuata and the flat brachiopod Rhi~idomella tenuicostata, 

Other brachiopods, corals, and crinoids are known from 

these members, as well as rare blastoids. 

Route to the next stop: Return to U, S, Highway 65 and 

turn south; continue to the intersection with State 

Highway 134 and bear east towards Geneva, Note to the 

west of Highway 65 the badly overgrown type section of the 

Maynes Creek Member, located about 800 feet up Magnes 

Creek, on a pony farm, Three miles east along State 

Highway 134 turn north on County Road H and continue about 

one mile to a quarry on the west (left) side of the road, 

for Stop 3 (see Fig. 39), 

Stop 2, Phillips Quarry, Geneva, Franklin County, At this 

quarry CSE 1/4, NE 1/4, Sec, 13, T. 91 H., R. 20 W., 

Franklin County] the Eagle City Member of the Hampton 

Formation can be seen overlying the Maynes Creek Member (see 

Fig. bO), The upper nine feet of limestone are placed in 

the Eagle City Member, and the remaining dolomitic . 
limestones are put in the Maynes Creek Member, In the Eagle 

City Member there are a few spiriferid brachiopods and other 





brachiopod fragments, perhaps some rare  crinoids with 

abundant crinoidal  fragments, The Maynes Creek ca r r i e s  

Chonetes and other brachiopods, and is cherty, 

Across the road is another quarry, displaying only the 

hfaynes Creek Member. 

Route t o  the next stop: Return v ia  State  Highway 134 t o  

U, S. Highway 65 and bear south, Continue along Highway 65 

which merges with U. S. Highway 20 a f t e r  about nine miles, 

t o  the town of Iowa Falls.  Rote that exposures along the 

Iowa River i n  and a;bout Iowa Fal l s  const i tute  the type 

section of the  Iowa Fal l s  Member of the Hampton Formation, 

which i n  par t  overlies and is par t  is equivalent t o  the 

Eagle City Member, Bear west on U. S. Highway 20 out of 

Iowa Fal l s  t o  the town of Alden (see Fig, &I),  The Iowa 

Limestone Company Quarry, on the north s ide of the Iowa 

River, can be reached by going in to  downtown Alden, crossing 

the Iowa River Bridge on County Road B and tumign right. 

This is Stop 4. 

Ston 2, Iowa Limestone Company Quarry, Alden, Hardin - 
County. The 40 t o  45 fee t  of ra ther  o b l i t i c  limestones 

exposed i n  t h i s  quarry [SW l /b ,  RE 1/4, Seo, 18, T, 89 N., 



Fig. 41. Map of Alden Area 



R. 21 W., Hardin County] once constituted the type section 

of the "Alden Formationv. It has since been shown that the 

mAlden Formationn is, in fact, the same unit as the Gilmore 

City Formation, so that this area is no longer a valid type 

section, and the formation has no formal status. The 

Gilmore ( 'ormation in this area appears almost the same 

as in the type area to the west, at Gilmore City. Bedding 

is rather irregular, and some nfalsen cross-bedding may be 

displayed; the latter reflects changes in the rock after, 

rather than during deposit ion, 

Many of the very small round particles which have been 

called noblitesn here prove, u icroscopic examination, 

to be small, rounded fragments of shells or calcite, 

without the radially concentric structures that ntruen 

oblites show, 

Some corals and crinoids occur in the quarry, but they are 

not abundant. 

This is the last suggested stop. An attempt has been made 

to point out some problems connected with the age assign- 

ments of certain formations in north-central Iowa, and to 

point out type sections and classic exposures in the area. 



F i g ,  42, Trip VII Route Map 



Fig, 43, Map of Gilmore City Area 



TRIP VII 

MISSISSIPPIAN 

North-Central Iowa 

Assembly is suggested in the town of Gilmore City, 

Pocahontas County; the town is on the Pocahontas-Humboldt 

County line, at the intersection of State Highways 3 and 

287. The four suggested stops of this trip (see Fig. 42) 

can be covered in half a day, but more time could be . .  . : 

allotted for' collecting at the last two stops. 

To reach the first stop, go west out of town on State 

Highway 3 to the first north-south gravel road and turn 

north. Continue a little over one mile, crossing a 

railroad track. Stop 1 is on the east side of the road, 

and the off ices of the Midwest Limestone Company 

(permission to enter must be obtained) are on the west side. 

Stop r. Midwest Limestone Company Quarry, Gilmore City, 
I__ 

Pocahontas County. There are a number of abandoned and 

working quarries closely clustered a,bout this area [SW 1/4, 

Sec. 25, T. 92 M . ,  R. 31 W., Pocahontas County]. The first 

large abandoned pit on the north side of the entrance drive 

(see Fig. 43) is the type section of the Gilmore City 



Limestone, and provides the best fossil collecting, When 

this section was described, about 58 feet of the Gilmore 

City Limestone was exposed in the pit; the bottom of the 

formation was not exposed even then, and the full 

thickness is seen only in well cores. The lower beda of 

this original section are now under water permanently, and 

the lower brachiopod and crinoid zones may also be covered 

during especially rainy seasons,(see Fig, &), In the 

upper 14 feet of thin-bedded, oblitic gray limestone, green 

shales may be seen filling cracks and crevices, 

wCy.rstho~hsllumw-like solitary rugose corals may be found 

here in moderate numbers. In the 18 feet of massive, gray 

limestone just below, most of the fossils are broken and 

fragmented; they are more abundant near the base, and 

include corale, brachiopods, gastropods, echinoid spines 

and very rare crinoids. The next eight feet of gray to 

greenish limestones and shales are very fossiliferous, and 

constitute the "Rhodocrinites Zonen, from which a number of 

crinoids-have hem Acollected in the past. The crinoids 

occur in wneststt or t~colonies~t; they: are common within the 

9mstn and very scarce between nnestew. Several species of 

Rhodocrinites and Dichocrinus arrd the large Cactoorinu~t 

imperastor ma,y still be found with diligent searching. 

Eumetria verneuiliana is the comonektt brachiopod in this 



F i g ,  45, &lamp of Fort Dddge Area 



zonc 

feel 

t ,  Below the wRhodocrinites Zonen occurs about three 

t of soft, shaly, bluish-green dolomites which are also 

very fossiliferous; this is the wRhynchopor Zone) named 

after the abundant brachiopod Rhynchopora coopersensis, A 

species of Spirifer is also common'in these beds, This 

zone and the one above it are periodically submerged; the 

remaining 15 feet of the original section is almost 

constantly under water, 

The Gilmore City Limestone is generally considered to be of 

uppermost Kinderhook (uppermost Lower Mississippian) age. 

In this area, the formations of the Osage (lower of the two 

middle Mississippian series) are absent, and the Gilmore 

City is commonly overlain by the St. Louis Limestone of the 

Meramec (upper of the two middle Mississippian series), 

Route to the next stop: Return to State Highway 3 and turn 

east. Continue about twelve miles to Humboldge and the 

intersection with U. ighway 169, Turn south on Highway 

169 tomrds Fort Dodge, and continue about ten and a half 

miles, Here a gravel road bears east (left). Follow it 

about one-half mile east and then two miles south to the 

quarry of the Northwest Limestone Company for Stop 2,(see 

Fig. b5). Be sure to stop far permission at the quarry 

office, 



Stop 2. Northwest Limestone Company Quarry, Be Dodgs, 
. -  

Webster County, About 18 feet of the St1 Louis Limestone 

is exposed in this quarry [west of Center, Sec. 1, T, 89 

N . ,  R. 29 W., Webster County], This formation, of Meramec 

age, is generally poorly fossiliferous, and is commonly 

brecciated in some horizons, Here some oblitic limestor 

and some dolomite are present in the formation, and p y ~  

and varigated chert may be uolleuted. 

Route to the next stop: Continue south along the same 

gravel road, which becomes paved in about one mile, a total 

of about one and a half miles, to a T-juction. Turn west 

here, along a gravel road, and continue about three- 

quarters of a mile to U, s, Highway 169, Go south on 

Highway 169 about one m d  a half miles to the bridge over 

Lizard Creek for Stop 3. (See Fig. 45) 

Stop 2, Lizard Creek Crossinn. Ft. Dodge, Webster C m t y .  - 
Both upstream and downstream from the Highway, along Lizard 

Creek in Sections 23 and 24, T, 89 N., Re 29 We, Webster 

County, may be seen the Ste, Genevieve Limestone -- here 
composed largely of calcareous shales, despite its name -- 
underlain by the St. Louis Limestone and overlain by 

Pennsylvanian shales and sandstones and Cretaceous (?)  



eve, of Highwoy 169 bridge 
over Lizard Creek 

Highly fossiliferous 

Level of junction 
of Lizard Creek 

to Des Moines 

Fig. 46. Section at Liza.rd Creek Crossing 



gypsum. The Ft, Dodge Limestone Company mine is upstream, 

but visits to the mine are not encouraged. 

A maximum of 15 1/2 feet of St, Louis Limestone (sandstone 

at the top, with limestone and sandy dolomite below) lies 

between the Ste. Genevieve and the creek bed, The Ste. 

Genevieve is about 26 feet thick, with the most fossilifer- 

ous shales at the top. Above a covered interval of about 

18 feet lie some 15 feet of Pennsylvanian black shales with 

some gray sandstone near the top, Above a short (two-foot) 

covered interval are three feet of sandrs_trura.aazd three of 

shale, also Pennsylvanian, and another covered interval 

(three feet). Above that are about three feet of the Fort 

Dodge gypsum beds, probably of Cretaceous age, 

The fossils of the Ste, Genevieve here are essentially the 

same aa thcma at Pella and Oskaloosa (the ''Pella bedsm -- 
see Trip VIII, Stops 4 and 5 ) .  Brachiopods, c~rals and 

bryozoans are extremely abundant, and include.such forms ae 

Svirifer pellaensis, Pugnoides~ottumwa, Composita t~inuclea, 

nZa~hrentisn pellaensis, several species of Produstus, 

Allorisma sp, and fenestellid (nlaceyN) and encrusting and 

branching bryozoans, 

Route to the next stop: Proceed south along U. S, Highway 
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) a little over half a mile to the intersection with 

State Highway 5, Go east on Highway 5 across the Des 

Moines River and sharply south to the intersection wifh 

U. S, Highway 20 (see Fig, 47). Jog northeast on Highway 

20 to the intersection wifh State Highw~b-y 413 and turn 

north (State Highway 413 is the same as 15th street), 

Follow Highway 413/15th Street to Snell-Crawford Park, near 

the north city limits of Fort Dodge, for Stop 4, 

Stop 3. Snell-Crawford Park, E, D Q ~ R ~ ,  Webster County. - -  
Along Soldier Creek in the Park CSE 1/4, Sec. 17, T. 89 N., 

R, 28 W,, Webster County] can be seen exposures of the Fort 

Dodge gypsum and associated shales, About eight to ten 

feet of gray gypsum is overlain by bright red .shales whioh 

are quite distinct from the dark red and black shales of the 

Pennsylvanian, It is permissible to,collect loose pieces 

from the creek bed, but removal of blocks from the exposures 

is prohibited. 

This is the last scheduled stop, It has been attempted to 

demonstrate the upper Middle Mississippian formations of 

north-central Iowa, in order to compare them with formations 

of the same age in southeastern Iowa, In addition, although 

this guidebook is not directly concerned with Pennsylvanian 



and younger rocks, the relationship between the 

Mississippian and these younger rocks has been shown. The 

Port Dodge gypsum is a rock unit of considerable econimic 

importance, and occurs only in a rather restricted area 

around Fort Dodge. 
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TRIP VIII 

MISSISSIPPIAN 

Southeastern and South-Central Iowa 

Assembly is suggested in the t o m  of Wellman, at the inter- 

section of State Highways 81 and 82, in Washington County, 

The five suggested stops for the trip (see Fig, h8)will take 

a whole day to cover. 

To get to the first stop, go east through the town on 

Highway 22 and turn north on County Road C at the eastern 

town limits. Continue north about one and a quarter miles, 

passing two gravel cross-roads, to Stop 1, an abandoned 

quarry on the east (right) side of the road, near the south 

bank of the English River. 

Stop L. Quarry north of Wellman, Washington  count^, This - 
old quarry CSW 114, Sec. 7, T. 77 N,, Re 8 W,, Washington 

County] is across the road from the type section of the 

Wassonville Member of the Hampton Formation of Kinderhook 

(Lower Mississippian) age, The member was named for the old 

Wassonville Mill; the remains of the mill dam may be seen 

immediately west .of the bridge across the English River, 

The quarry exposes the Wassonville Member, and the lower 





Burlington Limestone appears near the top of the quarry. 

The contact between the two units is recognized by the 

appearance of a zone rich in glauconite at the base of the 

Burlington Limestone, The yellow Wassonville Dolomite 

contains a number of bands of white, weathered chert (see 

Fig, j O ) ,  Many of these chert layers are richly fossili- 

ferous, particularly in brachiopods and crinoid remains, 

Among the brachiopods is Chonetes multicostata, The upper 

chert band contains numerous crinoid fragments, byozoans 

and the small brachiopod Leptaena analoga. 

Route to the next stop: Return to Wellman and turn south 

on State Highway 81 (see Fig. k9). Continue south about 

six miles to a cross-roads intersection, the road being 

paved to the west and gravel to the east. A sign on the 

corner indicates the West Chester Quarry of the Kaser 

Construction Company. Turn east (left) and contllbnue about 

one mile to Stop 2, the Kassr West Chester Quarry, 

Stop 2. Kaserls West Chester Quarry, West Chester, Washing- - 
ton County, The Wassonville Member of the Hampton Formation 

and the Burllington Limestone are exposed in this quarry CNE 

1/4, Sec. 19, T, 76 N., Re 8 W., Washington county], The 

Wassonville occupies about the lower ten feet of the quarry, 
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,ies brachii including a form of Chonetes, 

lere is much glaucon~te thoughout the Burlington Limestone, 

s well as numerous chert bands and nodules, le upper 

three feet, there are chalcedony-lined vugs which may be 

brightly colored, Crinoid stems oocur at several levels In 

the Burlington, forming the bulk of the rock in some zones, 

The upper three feet is unusually rich in crinoid stems and 

colurnnals, and occasional cups have been found there, 

Route to the next stop: Return to State Highway 81 and 

turn south (left), Continue south about three miles to the 

intersection with State Highway 92, Turn west (right) on 

Highway 92 and continue about six miles to the intersecti-- 

with the Washington-Keokuk County Line road (see Fig, 49 

Turn north on the county line road and continue a few 

hundred feet to Stop 3, a quarry on the east side of the 

road, 

Sf OD 3, Quarry near Keota,, Washington County, The 

lrlfngton Limestone is exposed in this quarry [~ec, 31, 

A. 75 N,, R, 9 IQ., Washington County], Among the fossil- 

available here are very large Spirifer arimesi, Chert m 

be found in the aggregate piles, and large calcite cyrst als 

+inn and cleavage fragments occur in some zones, Good collec~,~,, 
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is available along the south wall of the quarry. A number 

of different lithologies may be seen in the Burlington 

Limestone here, including thin layers of soft shale, 

dolomite and chert, with occasional oblitic zones. 

Route to the next stdp: Return to State Highway 92 and 

turn west (right). Continue along 1Yighway 92 about 38 miles 

to Oskaloosa, At Oskaloosa, turn north on U. So Highway 63 

and cross the Skunk River (see Fig. 52).  Turn east (right) 

on the first gravel road north of the river, Continue past 

the railroad tracks to Stop 4, a. quarry on the south side 

of the road, 

Stop 3. Oskaloosa Quarry, Mahaska County. At this quarry 

[center, Sec. 30, T. 76 No, Re 15 W., Mahaska County] the 

"Pella Bedsw, or Ste, Genevieve Limestone, provide 

excellent collecting, exhibiting a fauna and preservation 

similaz in general aspect to that at Rockford, although much 

younger. The Bella beds have been oorrelated with the Ste. 

Ceneviave ~ikelstone of other parts of Iowa and Missouri, and 

are here overlain by Pennsylvanian shales and sandstones of 

the Des Moines Series. There is a possibility that shales 

lying immediately beneath the Pennsylvanian units may 

represent Mississippian rocks youngel? than any hitherto 
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horn in the state. 

PsssiPs occur throughout the expaaxwe; the aggregate piles 

provide particularly easy collecting. Many brachiopods 

such ae Spirifer pellaensis, Pugnoides ottumwa, and 

Compasita trinuclea, the pelec~d-4J-loriaam,. the spiny 

solitary rugoee coral wZaphrenti+P gelhaensis, and the less 

common small blastoid Pentremites conoidea are among the 

many forms represented. There are abundant crinoid stems 

and many bryozoans. An interesting ecalogic feature is the 

common occurrence of bryozoans encrusting crinoid stems. 

All atages of growth of bryozoan colonies may be observed, 

from a thin layer through which the annulations of the 

crinoid stel11 can still be seen, to colonies and inch or two 

in diameter in which the crinoid stem can be seen only by 

breaking the specimen. Occasional specimens of the 

trilobite Phillipsia may also be found, generally just the 

pygiaia or, less commonly, the cephalon, 

Route to the next stop: Return to U. S. Highway 63 and 

turn south (left) back into Oskaloosa and the intersection 

with State Highway 163. Turn northwest (right) on Highway 

163 and continue about 17 miles to Pella, Turn ~lsuth at 

Pella on a gravel road (not County Road P) and continue 
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amat, two miles or less t o - a  quarry on the west side of the 

road for Stop 5 (see Fig. 54). 

Stop 5, Pella Quarry, Marion County. This quarry [SW 114, 

SE 114, Sec, 22, To 76 N., Re 18 W., Marion county] is only 

one of a large nml I the Pella area, most iich were ber in 

operated as coal mines in the Pennsylvanian Des Moines 

Series, This particular quarry does not contain the 

Pennsylvanian beds, bat carriee the rich Pella fauna 

described at Stop 4. Collecting is easiest in the gentler, 

more weathered shopes. A grass-covered sl~ge- above the 

upper-level lift of tho old quarry is a source of blastoids, 

particularly in the early spring, after rains. Large 

nodules of pyrite occur at definite horizons in the quarry, 

and are best reached when .the water in the quarry is. frozen 

in winter. 

It is instructive to compare the types of organisms 

represented (phyla, classes, orders and families) , their 
ec~logic relationships and the type of rock in which they 

are found a% Pslla with the situation in the older Lime 

Creek Formafion as displayed at Rockford. 

The Pennsylvanian material may be collscted in another pit 

a short distance to the southweit. Lepidodendron and other 
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TRIP IX 

MISSISSIPPIAN 

Southeastern Ic 

mbly is suggested at Crapo Park, in the southern part 

;he city of Burlington, The park is located between 

.son Avenue and Main Street (see Fig. 5 6 ) .  This will 

be the first stop, The seven suggested stops for this 

r (see Fig. 55) will require a very full day, 

! 2, Grapo inaton, Des Moines County, Along 

v,,, bluffs in tne parK L N W  1/b, Sec. 16, T. 69 N,, R, 2 8 8 . ,  

Des Moines county] is exposed a section from the Upper 

Devonian through the top of the Lower Mississippian 

(~inderhook), At the base of the bluff, between the 

railroad track and the English River Siltstone is a fresh 

exposure of the Upper Devonian Maple Mill Shale, The 

overlying English River Siltstone is also referable to the 

Upper Devonian, although diagnostic fossils are rare. Near 

the middle of the 23 feet of siltstone (see Fig, 57) is a 

shaly zone about a foot and a half thick, and at the top is 

the richly fossiliferous nChonopectus Zonen, crowded with 

the brachiopod Chonopectus fischeri, spiriferids, and 



outh I 

various molluscs. These fossils are preserved as casts and 

molds in the bright yellow siltstone. C~ote that collecting 

is not permitted in the park, although loose specimen= m - y  

be obtained in talus along the railroad embankment s of 

the park proper.] Overlying the English River Siltstone is 

the McCraney Limestone. Most of the nine feet of sublitho- 

graphic and partially dolomitic limestone of this formation 

largely covered in the park, although some ledges project 

through the leaf-mold and general ground-cover. A thin 

zone (about half a foot) at the contact with the underlying 

English River Siltstone is exposed, however, and is 

generally rich in brachiopods (in particular Chonetes 

pregarius) and is eomewhat oblitic at the iferids 

and productids are among %he fossils here. 

top. 

Overlying the h nestone (the contact is difficult 

to see) is a unit, generally considered part of the Haanpton 

Formation, the Prospect Hill Siltstme. The lower portion 

of this four-foot siltstone is partly covered where it lies 

below the level of the path in the park, but the alternating 

silt and shale layers may be seen exposed for about a foot 

above the path south of the creek in the park. Two and a 

half feet of the North Hill Member of the m p t o n  F~~mation 

lies above the Prospect Hill, This unit is thought to be 



the equivalent of the Chaqin Member of the same formation 

in north-central Iowa. Here it is oblitic; the oblites 

are less well-developed at the type sedtion of the Chapin 

(see Trip PI, Stop 2). The top 10 or so feet of the section 

in the park are placed in the Wassonville Member of the 

Hampton Formation, equivalent of the Maynes Creek -Member of 

north-central Iowa. This yellowish-brown dolomitic ' 

limestone contains many white crinoid stems in certain 

layers, producing a distinctive mottled appearance, Some 

of the chert layers in the Wassonville Member contain whole 

silicified crinoids. 

The age of both the Maple Mill Shale and the English River 

Siltstone has been a subject of much dehte, The Maple Mill 

Shale contains few megafossils, and formerly thought by 

many authorities to be Lower Mississippian (~inderhook), 

Recent studies on conodonts has indicated a.r~ Upper Devonian 

age for the formation, The oonodonts of the English River 

Siltstone at its type section along the English River near 

Kalona are Lower Mississip~ian. However, ammonoid 

cephalopods found in the formation at Crapo Park are Upper 

Devonian, indicating that the English River is of different 

ages at different localities. This illustrates a time- 

transgressive unit. Evidently, the Game sort of silty 
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material was being deposited in the easternmost part of the 

state in the'Late Devonian, and farther west during the 

Early Mississippian; this material now forms a single 

rock unit. 

Most of the rock units exposed in Crapo Park will be seen 

at the next st( lere collecting will be permitted. 

Route to the next stop: Leave Crapo Park northward via 

Main Street. Follow Main Street into the center of town, 

past the Mississippi River Bridge and on to where it becomes 

Bluff Road, Continue north along Bluff Road, noting 

exposures of English River and blaple-Mill a* the base of 

the bluffs, Bluff Road joins State Highway 99 (Des Moines 

 venue) and continues north, Follow State Highway 99 north 

out of Burl ington about six miles beyond the- City Limits 

to a cross-roads intersection with a gravel road by a 

leveed stream running eastward to the Mississippi. Turn 

left at the cross-roads and continue about one-tenth of a 

miles, and park anywhere convenient for Stop 2, 

Stop 2. Creek and Road Bluffs, southeastern Benton Township, 
7- 

Des Moines County, At this stop CNW I/&, Sec, 35, T, 71 X., 

Re 2 W,, Des Moines CountyJ and along several creeks in the 



vicinity, a section from the Upper Devonian to the lower 

part of the Lower Middle Mississippian (0sage) is exposed, 

About seven feet of the Dolbee Creek (loweut) Member of the 

Burlington Limestone of Osage age overlies six to seven feet 

of the Wassonville Member of the Hampton Formation 

(Kinderhook) along the road, The brachiopod Chonetes, and 

crinoid stems and rare cups br whole specimens occur in the 

Wassonville, the best-preserved specimens being found in the 

weathered chert bands, 

In the bluffs along the creek may be found, in descending 

order, three and a half feet of the North Hill Member of the 

Hampton Formation, six feet of the McCraney Limestone, and 

eight feet of the English River Siltstone, These units are 

essentially the same.as at Crapo Park, except that the 

Prospect Hill Siltstone is missing. The Maple Mill Shale is 

well exposed in a bluff and roadcut along the next west- 

bearing gra.vel road to the north, off State Highway 99, 

Route to the next stop: Return to State Highway 99 and turn 

north; continue asbout eight and one-half miles to the 

intersection with County Road X, [~ote: there are almost no 

signs on County roads in Des Moines County; use the County 

Highway maps,J On the way, note, just south of the oommd- 

ni'ty of gingston, in a bluff about 300 feet west of the 
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bridge acrose Height Creek, the type section of the Haight 

Creek (middle) Member of the Burlington Limestone, This 

samcs.member can be seen in a, quarry near the intersection 

of State Highway 99 and County Road X, and will be visited 

in another quarry a,t the next stop. .Turn west (left) on 

County Road X and continue about six'and a half miles to 

Mediapolis and the intersection with U, S. Highway 61. 

Cross Highway 61 and continua about another three and a 

half-miles to the intersection with a north-south gravel 

road, County Road T (no sign on road -- see Fig, 5 8 ) .  Turn 

south on County Road k and continue two miles to the 
intersection with County Road.P, an east-west gravel road 

(no sign on road). Turn west (right) on County Road P and 

continue a little over one mile to Leonhard (Kases) Quarry 

on the north (right) side of the road for Stop 3. 

Stop 1, Leonhard (~aser) Quarrg, Dea Moines County, At 

this quarry CSE 114, Sec. 1, T, 71 N,, R, 4 W., Des Moines 

County] the enitre Burlington Limestom is-exposed,land 

small portions of the underlying Wassonville Xember of the 

Hamptm Formation and the overlying Keokuk Limestone can be 

seen. 

The Burlington Limestone is famous for its crinoids,. among 





them Dizygocrinus, which occurs in particular 

concentratioas along with the mineral glaucoaite in a zone 

at the base of the Cedar Fork (upper) Member of the 

Burlington Limestone. Batocrinus and other crinoids may 

also be fo~md; whole cups are not uncomnon. The 

brachiopod Spirifer arimesi also occurs, and is an index 

fossil for the Burlington, It is particularly abundant in 

the middle of the Cedar Fork Member (see Fig, 591, 

Glauconite occurs in various beds throughout the formation, 

and many of the layers are dolomite, particularly in the 

Haight Creek (middle) Member, which also contains much 

chert. There is some chert in the Dolbee Creek (lower) 

Member, and also in the part of the Cedar Fork Member 

where the Spirifer grimesi is most abundant, At the top of 

the Burlington Limestone, at and just below the contact 

with the overlying Keokuk Limestone, there is a zone rich 

in fish teeth. Parts of the Burlingtan Limestone consist of 

up to 7 6  of crinoid fragments. Even where the fossil 

material is no longer recognizable, it is fairly certain 

that the bulk of the limestone is formed from the remains 

of organisms, mostly crinoids. 

This quarry is the type section of the Cedar Fork (upper) 

Member of the Burlington Limestone. The member is named for 
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Cedar Fork Creek, on whose banks the quarry is excavated. 

, If time permits, investigation of the creek exposures 

would be interesting. 

Route to the next stop: Continue west on County Road P 

into Henry County (the road letter remains the same across 

the County line) a total of about seven miles to New Londun 

and the intersection with U. So Highwav 34. Follow Highway 

34 through the town, and turn south on County Road D near 

the western town limits. (There is no sign on County Road 

D; the intersection is opposite the water tower in the New 

London City Park, and a small sign indicates nLowelln to 

the south.) Continue south on ~ounty.~oad D to the town of 

Lowell, and there turn east on County Road H towards .Geode 

State Park, which will be Stop 4, 

Stop 3, Geode State Park, Henry, Des Moines and Lee - 
counties. The bulk of the rock in the park belongs to the 

St. Louis and Warsaw Formations, of Meramec and Osage (Upper 

Middle and Lower Middle .Mississippian) age, respectively. 

The St. Louis is composed of limestones, and the Warsaw is 

mostly shale. Some of the Keokuk Limestone may be found in 

the stream bottoms. In the NW I/&, Sec. 36, To 70 N., R. 5 

W., along the old r o d  to the beach, is a Pennsylvanian 



noutliern or erosional remnant, composed of sandstones and 

shales, probably of the Des Moines Series. 

The famous geodes of Geode Park were secured from the 

Warsaw Formation. Because of intensive collecting, they 

are now very scarce, and collecting in the Park is 

prohibited, These geodes are thought to have formed as 

omoretlions around an organic nucleus, with subsequent 

solution to form the central cavity (see above, IiISSISSIP- 

PIAN, General Remarks). The contact between the Warsaw 

Fosmation and the underlying Keokuk Limestone is marked by 

transition from dominantly shale lithology to a more nearly 

pure limestone, The St. Louis Limestone is somewhat sandy, 

colnmonly brecciated (broken and re-cemented) and generally 

lacks fossils; the Keokuk and Warsaw are both fossiliferous, 

Route to the next stop: Leave Geode State Park on County 

Road H, bearing eastward. Continue about two and a half 

miles, passing two gravel roads leading south (right) off 

County H, Turn south on the third gravel road, and continue 

about one mile, Jog west (right) and park anywhere 

venient for Stop 5 ,  (See Fig, 6 0 ) ,  

Road cut between Geode Park and Aumsta, -- -- Des Ail oines 
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County. For about three-eights of a miles along this road 

[W 112, NE 114, See. 8, T. 69 N., R. b W., Des Moines 

County] a sequences from the Keokuk Limestone (south end of 

the roadcut) to the St1 Louis and possible the Ste, 

Genevieve Limestone (north end of roadcut) is exposed. 

the S 

At the south end of the section, where the road forms a T- 

junction with 3iver road, a little over six feet 

of the Keokuk Limestone is moderately well exposed. It 

contains brachiopods, bryozoans, crinoid stems and plates, 

and some corals. Spirifer keokuk and Athyris lamellosa are 

typical brachiopods of the formation; many fenestellid 

@lacyn or nwindoww) bryozoans are among those present. 

ten fe 

bout ; Continuing north along the roadcut 25 

feet of the bloc-, light green-blue to blue-green shales af 

the Warsaw form a gentler slope which is largely covered 

with vegetation. The lower seven feet ol f ormat f on 

contains some partially-developed geodes, m a  the nest two 

feet are a dolomite, which contains numerous bryszoms. 

Among these may be the ncorkscrewN fenestellid, Arc~m~des, 

the 

Overlying the Narsa~ let of massive dolomite, placed 

generally in a separate formation named the Spergen 

For1 I. This un 3 been rded sporadicafl; . reco: 



southeastern and north-central Iowa. The patchy distribu- 

tion probably reflects the usage of different field workers, 

some of whom have separated this unit from the overlying 

St. Louis Limestone whereas others h v e  not, rather than 

actual nondeposition or erosion of the unit. Along the 

west side of the road this and the overlying beds are flat- 

lying, but on the e m f  side of the road, a small anticline 

(upward flexure) in the rocks may be aeen. 

The St, Louis Limestone is partly flat-lying and undis- 

turbed, and pa brecciated and folded. It is thought 

that the brecclab~un, plus the folding in this and the 

S P ~  ndicate two types of forces acting on 

these units, Some of the breaking of the St. beds may 

be due to the action of waves, during or sort1 er the 

Louis 

y aft( 

were time the beds lorn. The foldir wever 

lthought to represent some minor earth movements occurring a 

short time after the beds were consolidated. 

Above the twelve to fifteen feet of the St. Louis Limestone 

the bedrock is obscured by soil mantle, Some sandstone 

blocks axe found in thie mantle; they are thought perhaps 

to be from the lower, sandy part of the Ste. Genevieve 

Limestone which may lie concealed under the mantle at the 

top of the hill. 



Route to the next stop: Continue east and somewhat south 

along the Skunk River road, A little over a mile to the 

southeast, another road runs northward, On both comers of 

this intersection there are quarries; the one on the 

northeastern corner is recommended for Stop 6 ,  

Stop 6, Abandoned Quarry northwest-a Awusta, Res Moines - 
County, This quarry CSE I/&, SE I/&, Sec, 9 ,  T, 69 N,, R, 

4 W,, Des hioines County] is, for the most part, in the 

Keokuk Limestone, and contains an abundance of brachiopods, 

corals, bryozoans and crinoid stems, Athsris lamellosa, 
. . 

Toryniferp~udolineata, Spiriferina sp,, and other 

spiriferid and productid brachiopods, various solitary 

rugose corals and some tabulate colonial corals of an 

auloporid ntrumpet-chainw) type, and both fenestellid and 

branching or encrusting types of bryozoms m a y  be secured, 

Many of the brachiopods and corals were somewhat flattened 

during lithifica,tion of the original sediments, 

Route to the next stop: Continue on the Skunk River road 

into Augusta, and there cross the river, Bear diagonally 

left (southeast) on a gravel road and continue about half a 

mile to the Raid Brothers Quarry for Stop 7, (permission 

should be seeured in advance for'this stop,) 
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Stop (optional). Raid Brothers Quarry, Augusta, Lee - 
County. Here CSE 1/4, NW 114, Sec. 25, T. 69 hi., R. 4 w., 
Lee ~ounty] the quarry contains a complete section of the 

Burlington Limestone, and some of the  overlying Keokuk 

Limestone, in a section similar to that seen at Leonhard 

Quarry. Crinoid CUE ?s hav I collected from the Bur1,ing- 

ton at this quarry, About 23 1/5 feet above the level of 

the rubble pile adjacent to the quarry sump is a discontin- 

uous layer of fish teeth, with a continuous layer about 

11 112 feet above it at the contact with the Keokuk 

Limestone (see Fig. 62). 

This is the last suggested stop. The entire Mississippian 

section for southeastern Iowa has been presented, and some 

of the problems connected with the establishment of the 

System have been discussed. The rich Mississippian fauna 

of Iowa, well-known-f,h,~mghaut .the country, has been seen. 

The exposures of rooks of this age along the hlississippi 

River from Burlington to St. Louis are the type area for 

the system, which takes its name from the river. 
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